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(54) DRY TONER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner showing improved 
triboelectrification characteristics and flowability from an initial stage 
and showing particularly stable developing characteristics by suppressing 
the fluctuation of the triboelectrification characteristics and the 
flowability of the toner smaller than in the conventional practice even in 
repeated use of the toner for a long period, and to provide the toner 
capable of maintaining a high transfer efficiency and having a good 
cleaning performance even in the repeated use to the toner for a long 
period. 

SOLUTION: A dry toner is presented where, the toner particle size 
dependency of a toner shape, that is. ruggedness (circularity), and the 
dispersion of the ruggedness is adjusted and the toner particle size 
dependency of the dispersion of the amount of the sticking of an 
inorganic particulate additive agent to the toner particle is appropriately 
adjusted. 
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3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] In the toner which has at least the toner particle and non-subtlety particle external additive which 
have binding resin and a coloring agent This toner is a toner which contains the toner particle more than 80 
volume % in 3-micrometer or more size range 10 micrometers or less of volume particle size distribution. 
Whenever [ average irregularity / of the toner particle below the diameter of 30% in 3 micrometer or more size 
range 10 micrometers or less of projected area diameter number distribution of this toner ] And X (0-30), 
Whenever [ average irregularity / of the toner particle below the diameter of 65% ] XA (0-30) and more than the 
diameter of 35% for the coefficient of variation of whenever [ concavo-convex ] X (35-65), Whenever [ average 
irregularity / of the toner particle more than XA (35-65) and the diameter of 70% ] for the coefficient of variation 
of whenever [ concavo-convex ] X (70-100), When coefficient of variation of whenever [ X (0-100) and 
irregularity ] is set to XA (0-100) for whenever [ average irregularity / of all toner particles / in / for the 
coefficient of variation of whenever / concavo-convex / XA (70-100), and 3 micrometer or more size range 10 
micrometers or less ]. The following type. 08 <=X(0-100) <=1.15XA(0-100) <6|X(0-30)-X(35-65) |+|X(35-65)-X 
(70-100) |<0.02|)(A(0-30)-)(A(35-65) |+|XA(35-65)-)(A(70-100) |<3 are satisfied. The absolute deviation of the 
non-subtlety particle external additive coating weight to the toner particle below the diameter of 65% number 
more than the diameter of 35% number in 3-micrometer or more size range 10 micrometers or less of this toner 
And Z (35-65), When absolute deviation of the non-subtlety particle external additive coating weight to the toner 
particle more than the diameter of 70% number is set to Z (70-100), The following type, the toner characterized 
by satisfying Z(35-65) <0.3Z(70-100) <0.3|Z(35-65)-Z(70-100) |<0.10.9<Z (35-65) / Z(70-100) < 1.2. 
[Claim 2] The toner according to claim 1 characterized by said X (0-100) satisfying the following type and 1.09< 
X (0-100X1.13. 

[Claim 3] The toner according to claim 1 or 2 characterized by said XA (0-100) satisfying the following type and 
XA(O-IOO) <5. 

[Claim 4] Number% of pieces of the particle whenever [ concavo-convex / whose ] is less than 1.10 among the 
toner particles below the diameter of 30% in 3-micrometer or more size range 10 micrometers or less of 
projected area diameter number distribution of a toner XB (0-30), Number% of pieces of the particle whenever 
[ concavo-convex / whose ] is less than 1.10 among the toner particles below the diameter of 65% more than 
the diameter of 35% XB (35-65), Number% of pieces of the particle whenever [ concavo-convex / whose ] is less 
than 1.10 among the toner particles more than the diameter of 70% XB (70-100), When number% of pieces of the 
particle whenever [ concavo-convex / whose ] is less than 1.10 among all the toner particles in 3-micrometer or 
more size range 10 micrometers or less is set to XB (0-100), The following type, the toner according to claim 1 
to 3 characterized by satisfying XB(O-IOO) <90|XB(0-30)-XB(35-65) |+|XB(35-65)-XB(70-100) |<15. 
[Claim 5] The toner according to claim 1 to 4 characterized by satisfying the following formula and XC(O-IOO) 
>70 when whenever [ concavo-convex ] sets to XC (0-100) number% of pieces of the particle which is less than 
1.15 among all the toner particles in 3-micrometer or more size range 10 micrometers or less of projected area 
diameter number distribution of a toner. 

[Claim 6] The average circularity of the toner particle below the diameter of 30% in 3-micrometer or more size 
range 10 micrometers or less of projected area diameter number distribution of a toner Y (0-30), The average 
circularity of the toner particle below the diameter of 65% YA (0-30) and more than the diameter of 35% for the 
coefficient of variation of circularity Y (35-65), The average circularity of the toner particle more than YA (35- 
65) and the diameter of 70% for the coefficient of variation of circularity Y (70-100), When coefficient of variation 
of Y (0-100) and circularity is set to YA (0-100) for the average circularity of all toner particles [ in / for the 
coefficient of variation of circularity / YA (70-100), and 3 micrometer or more size range 10 micrometers or 
less ], The following type, 0.7<Y(0-100) <0.85YA(0-100) <15|Y(0-30)-Y(35-65) |+|Y(35-65)-Y(70-1 00) |<0.10|YA 
(0-30)-YA(35-65) |+|YA(35-65)-YA(70-100) |<3 The toner according to claim 1 to 5 characterized by being 
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satisfied. 

[Claim 7] The toner according to claim 1 to 6 characterized by said Y (0-100) satisfying the following type and 
0.7< ¥(0-100X0.8. 

[Claim 8] The toner according to claim 1 to 7 characterized by said YA (0-100) satisfying the following type and 
YA(O-IOO) <12. 

[Claim 9] Circularity number% of pieces of a larger particle than 0.8 among the toner particles below the 
diameter of 30% in 3-micrometer or more size range 10 micrometers or less of projected area diameter number 
distribution of a toner YB (0-30), Circularity number% of pieces of a larger particle than 0.8 among the toner 
particles below the diameter of 65% more than the diameter of 35% YB (35-65). Circularity number% of pieces of 
a larger particle than 0.8 among the toner particles more than the diameter of 70% YB (70-100), When circularity 
sets number^ of pieces of a larger particle than 0.8 to YB (0-100) among all the toner particles in 3-micrometer 
or more size range 10 micrometers or less, The following type, the toner according to claim 1 to 8 characterized 
by satisfying YB(O-IOO) <80|YB(0-30)-YB(35-65) |+|YB(35-65)-YB(70-1 00) |<20. 

[Claim 10] The toner according to claim 1 to 9 characterized by satisfying the following formula and YC(O-IOO) 
>70 when circularity sets to YC (0-100) numberti of pieces of the particle which is less than 0.7 among all the 
toner particles in 3-micrometer or more size range 10 micrometers or less of projected area diameter number 
distribution of a toner. 

[Claim 11] The toner according to claim 1 to 10 characterized by said Z (35-65) satisfying the following type and 
Z(35-65) < 0.2. 

[Claim 12] The toner according to claim 1 to 1 1 characterized by said Z (70-100) satisfying the following type 
and Z(70-1 00X0.2. 

[Claim 13] The toner according to claim 1 to 12 characterized by said Z (35-65) and Z (70-100) satisfying the 
following type and |Z(35-65)-Z(70-100) |<0.05. 

[Claim 14] A non-subtlety particle external additive is a toner according to claim 1 to 13 characterized by the 
first [ an average of ] particle diameter being 4-100nm. 

[Claim 15] A non-subtlety particle external additive is a toner according to claim 1 to 14 characterized by 
containing at least one sort of inorganic compounds chosen from a silica, a titania, and an alumina. 
[Claim 1 6] A non-subtlety particle external additive is a toner according to claim 1 to 1 5 characterized by being 
processed by silicone oil at least. 

[Claim 1 7] A non-subtlety particle external additive is a toner according to claim 1 to 1 6 characterized by being 
processed by silicone oil after that at the same time it processes with a silane compound. 

[Claim 18] The toner according to claim 1 to 17 characterized by the addition of a non-subtlety particle external 
additive being 0.3 to 3.0 mass [ of the whole toner ] 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the developer used for the image formation equipment using a 

xerography, an electrostatic recording method, magnetic recording, a toner Jet process, etc. 

[0002] It is related with the dry type toner which has at least the toner particle and non-subtlety particle 

external additive which have binding resin and a coloring agent in a detail. 

[0003] 

[Description of the Prior Art] Conventionally, as an image formation method, many approaches, such as an 
electrostatic recording method, magnetic recording, and a toner Jet process, are learned. For example, generally, 
after a xerography forms an electric latent image with various means on the photo conductor using the 
photoconductivity matter as latent-image support, subsequently develops this latent image with a toner, 
considers as a visible image and imprints a toner image to record media, such as paper, if needed, it is 
established in a toner image on a record medium with heat, a pressure, etc., and obtains an image. 
[0004] As a developer for developing a latent image, the two-component system developer which consists of a 
carrier and a toner, and 1 component system developer (a magnetic toner, nonmagnetic toner) which does not 
need a carrier are known. Electrification to a toner is performed in the two-component system by friction of a 
carrier and a toner, and is mainly performed by 1 component system by friction with a toner and an 
electrification grant member. 

[0005] The electrification property of a toner influences greatly the development nature of the toner within 
image formation equipment, imprint nature, etc., and influences the quality of the image obtained. Moreover, also 
in itself, the flowability of a toner influences the development nature of a toner, imprint nature, etc. greatly while 
being deeply concerned with the electrification property of a toner. 

[0006] If in charge of manufacturing a toner, it kneaded, after mixing ingredients, such as a release agent and an 
electric charge control agent, binding resin, a coloring agent, and if needed, and many so-called grinding methods 
for performing grinding and a classification and obtaining a toner particle have been used after cooling 
solidification. How to atomize melting mixture in air using a disk or many hydraulic nozzles given in JP,56- 
13945,B etc., and to obtain a spherical toner particle otherwise; After distributing a component in a binding resin 
solution. How to obtain a toner particle by carrying out spray drying : JP,36-10231,B, A JP,59-53856,A official 
report number. The emulsion-polymerization approach represented by the soap free polymerization method 
which carries out direct polymerization under the approach:water solubility polarity polymerization initiator 
existence which generates a direct toner particle using the suspension-polymerization approach stated to 
JP,59-61842,A. and generates a toner particle : A resin particle, a coloring agent, etc. are set in a solution. The 
meeting polymerization method make it meet and make a toner particle generate; Distributed polymerization 
method; or core material, to which the meltable and obtained polymer generates a direct toner particle using an 
insoluble drainage system organic solvent to a monomer, In the so-called microcapsule toner which consists of 
shell material, approaches, such as an approach of making core material, shell material, or these both containing 
a predetermined ingredient, are learned. 

[0007] There is also a thing in which conglobation or configuration control of a toner particle is possible in the 
inside of these toner manufacture approach, the mechanical shock method which give the approach of make it 
distribute underwater or in an organic solution , and make the toner particle obtained by the grind method also 
besides set up the grinding conditions in an air current type grinder or a mechanical grinder as a means for [ of a 
toner particle ] carry out configuration adjustment heat or swell , the heat-treat method for pass the inside of a 
heat style , and mechanical energy also in the grind method , and be process be learn . 

[0008] With the means like it succeeds not only in the flowability of a toner, and an electrification property 

but in many proposals which specify a toner configuration in order to improve development nature, imprint 
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nature, or cleaning nature, for example, as what specified the practical use degree of sphericity (based on image 
analysis) of (1) WADERU As what specified JP.60-1 1 7252 A JP.2-87157A etc. roundness (2) (a minor axis / 
major-axis ratio) As what specified JP,3-84558,A, JP,63-244052,A. etc. sphericity (3) (a minor axis / major-axis 
ratio) As what specified (4) BET specific surface areas / coal tar specific surface area, JP.3-229268,A etc. As 
what specified (5) circumference Osanai tangent circle ratio. JP,1 -185556 A JP.3-248162A JP,8-272133A etc. 
As what specified the shape factor (boundary length 2 / 4pi projected area) of JP,4-1766,A and the (6) maximum 
frequency particle As what specified JP,4-102861,A etc. circularity (7) (2) (perimeter of the perimeter/plane of 
projection of this area circle) JP.1 -185654 A JP,6-308759A JP,8-220794A etc. are one of those which 
specified (8) shape-factor SF-1 and SF-2, such as JP.63-235953A 

[0009] Furthermore, it succeeds also in many proposals which specified the particle size distribution and the 
configuration of a toner, and there is also a proposal which specified the particle size distribution and circularity 
which were measured with flow type particle image analysis equipment like the patent No. 2862827 official report 
in recent years. Moreover, in JP.10-97095,A, the convention of the toner particle content in the specific 
circularity range is proposed. Also in JP,1 1-202557,A, the convention over the particle size distribution and 
circularity of a toner is proposed. 

[0010] However, these proposals specify the toner configuration of the whole toner particle size distribution, and 
are requests. 

[001 1] On the other hand, in JP,62-1 84469,A, the toner with which the toner with which heat conglobation of 
the fines was carried out added the grinding toner particle with a mean particle diameter of 10-20 micrometers 
0.1 to 20% of the weight in JP,4-232965,A to the polymerization toner particle with a mean particle diameter of 
3-8 micrometers is proposed. 

[0012] However, when mixing and using the toner particle from which a frictional electrification property differs 
greatly clearly like these proposals, since the frictional electrification property of a toner is changed by 
development of an alternative toner particle etc. by longHierm repeat use, it is not desirable. 
[0013] By the way, it is not based on the difference between the two-component system and 1 component 
system, but the approach of adding a non-subtlety particle as an external additive is proposed by the toner 
particle, and it is widely used for it in order to improve the flowability of a toner, an electrification property, etc. 
[0014] For example, the non-subtlety particle which performed hydrophobing processing to JP,5-66608,A, JP,4- 
9860,A, etc., or after carrying out hydrophobing processing, the approach of carrying out concomitant use 
addition of the non-subtlety particle which carried out silicone oil processing with the non-subtlety particle 
which carried out hydrophobing processing by the approach of adding the non-subtlety particle further 
processed by silicone oil etc. or JP,61-249059.A, JP,4-264453.A, and JP.5-346682,A is indicated. 
[0015] However, when adding a non-subtlety particle as an external additive to a toner particle, the adhesion 
condition of the non-subtlety particle to a toner particle front face changes with long-term repeat use of a toner 
gradually, the electrification property of a toner, flowability, etc. change and there is a problem to which the 
image quality acquired falls. 

[0016] When the proposal which specified the configuration of a toner particle and the coverage to the toner 
particle of an external additive by JP,4-204664,A paying attention to influencing the flowability of a toner, an 
electrification property, etc. according to the adhesion condition on the front face of a toner of a non-subtlety 
particle external additive measures the atomic emission spectrum of toner particle each with which the external 
additive was added in JP,1 1-174734,A and JP,2000-47479,A, it succeeds in the proposal which specified 
dispersion in the coating weight of the external additive to a toner particle. However, these conventional 
proposals specify the situation of adhesion of an external additive in the whole toner which has particle size 
distribution, and are requests. 

[001 7] There is also a proposal which uses as the 2nd external additive the inorganic or organic particle which 
has a bigger particle size than the non-subtlety particle external additive for improving an electrification property 
and flowability to a toner, and carries out concomitant use addition by long-term repeat use of a toner in order 
to control that the adhesion condition of the non-subtlety particle external additive to a toner particle front face 
changes gradually. However, these proposals are not fundamental solutions at the point which is not what 
adjusts the adhesion condition of the non-subtlety particle external additive to an early toner particle front face. 
Moreover, or it damages equipment members alternatively consumed by long^erm repeat use of a toner, such 
as a developer support member and latent-image support, an unstable element, such as producing the fixing 
object to these equipment member, will be added, and use of the 2nd above external additive is not necessarily 
desirable. 
[0018] 

[Problem(s) to be Solved by the Invention] This invention is adjusting the toner grain-size dependency of the 
non-subtlety particle external additive coating weight to a toner particle, and adjusting the toner grain-size 
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dependency of a toner configuration, and makes it a technical problem to offer the toner in which the frictional 
electrification property and flowability of a toner which were excellent from the first stage are shown, and the 
development property which was small, and was stabilized exceptionally is shown also by long-term repeat use 
of a toner compared with the former. [ of fluctuation of the frictional electrification property of a toner and 
flowability ] Furthermore, let it be a technical problem to offer the toner which maintains high imprint 
effectiveness and has ** and a good cleaning property also by long-term repeat use of a toner. 
[0019] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the toner of invention 
of claim 1 It is the toner which has at least the toner particle and non-subtlety particle external additive which 
have binding resin and a coloring agent. This toner is a toner which contains the toner particle more than 80 
volume % in 3-micrometer or more size range 10 micrometers or less of volume particle size distribution. 
Whenever [ average irregularity / of the toner particle below the diameter of 30% in 3 micrometer or more size 
range 10 micrometers or less of projected area diameter number distribution of this toner ] And X (0-30), 
Whenever [ average irregularity / of the toner particle below the diameter of 65% ] XA (0-30) and more than the 
diameter of 35% for the coefficient of variation of whenever [ concavo-convex ] X (35-65), Whenever [ average 
irregularity / of the toner particle more than XA (35-65) and the diameter of 70% ] for the coefficient of variation 
of whenever [ concavo-convex ] X (70-100), When coefficient of variation of whenever [ X (0-100) and 
irregularity ] is set to XA (0-100) for whenever [ average irregularity / of all toner particles / in / for the 
coefficient of variation of whenever / concavo-convex / XA (70-100). and 3 micrometer or more size range 10 
micrometers or less ], The following type, 1.08 <=X(0-100) <=1.15XA(0-100) >6|X(0-30)-X(35-65) |+|X(35-65)-X 
(70-100) |<0.02|XA(0-30)-XA(35-65) |+|XA(35-65)-XA(70-100) |<3 It is satisfied and the absolute deviation of 
the non-subtlety particle external additive coating weight to the toner particle below the diameter of 65% number 
more than the diameter of 35% number in 3-micrometer or more size range 10 micrometers or less of this toner 
Z (35-65), When setting absolute deviation of the non-subtlety particle external additive coating weight to the 
toner particle more than the diameter of 70% number to Z (70-100), It is characterized by satisfying the following 
type, Z(35-65) <0.3Z(70-1 00) <0.3|Z(35-65)-Z(70-1 00) |<0.10.9<Z (35-65) / Z(70-100) < 1.2. 
[0020] By adjusting distribution and distribution of the non-subtlety particle external additive coating weight to 
toner particle each whenever [ irregularity / of a toner particle ] so that this invention persons may satisfy the 
above-mentioned description wholeheartedly after examination It is easy to stabilize the adhesion condition of 
the non-subtlety particle external additive in a toner particle front face, and it is adjusted good so that the toner 
grain-size dependency of the coating weight of the external additive to a toner particle may become small. Also 
by long-term repeat use Compared with the former, fluctuation of the frictional electrification property of a 
toner was small, and the knowledge of the toner in which the development nature stabilized exceptionally and 
imprint nature are shown being obtained was carried out, and it resulted in this invention. 

[0021] According to examination of this invention persons, whenever [ average irregularity / of the toner particle 
below the diameter of 30% in 3 micrometer or more size range 10 micrometers or less of projected area diameter 
number distribution of a toner ] X (0-30), Whenever [ average irregularity / of the toner particle below the 
diameter of 65% ] XA (0-30) and more than the diameter of 35% for the coefficient of variation of whenever 
[ concavo-convex ] X (35-65), Whenever [ average irregularity / of the toner particle more than XA (35-65) and 
the diameter of 70% ] for the coefficient of variation of whenever [ concavo-convex ] X (70-100), When 
coefficient of variation of whenever [ X (0-100) and irregularity ] is set to XA (0-100) for whenever [ average 
irregularity / of all toner particles / in / for the coefficient of variation of whenever / concavo-convex / XA 
(70-100), and 3 micrometer or more size range 10 micrometers or less ], The following type, 1.08 <=X(0-100) 
<=1.15XA(0-100) >6|X(0-30)-X(35-65) |+|X(35-65)-X(70-1 00) |<0.02|XA(0-30)-XA(35-65) |+|XA(35-65)-XA(70- 
100) |<3 By being satisfied, the toner particle diameter dependency of whenever [ irregularity / of a toner 
particle ] was adjusted good, and the knowledge of being easy to stabilize the adhesion condition of the non- 
subtlety particle external additive in a toner particle front face was carried out. 

[0022] Moreover, as for this invention persons, distribution satisfies all the above-mentioned conditions 
whenever [ irregularity / of a toner particle ]. The absolute deviation which shows dispersion in the non-subtlety 
particle external additive coating weight to the toner particle below the diameter of 65% number more than the 
diameter of 35% number in 3-micrometer or more size range 10 micrometers or less And Z (35-65), The absolute 
deviation which shows dispersion in the non-subtlety particle external additive coating weight to the toner 
particle more than the diameter of 70% number in 3-micrometer or more size range 10 micrometers or less Z 
(70-100) By satisfying following type Z(35-65) <0.3Z(70-100) <0.3|Z(35-65)-Z(70-100) |<0.10.9<Z (35-65) / Z 
(70-1 OOX 1.2 The toner grain-size dependency of the external additive coating weight to a toner particle was 
adjusted good, and also by long-term repeat use, compared with the former, fluctuation of the frictional 
electrification property of a toner was small, and the knowledge of the toner in which the development engine 
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performance stabilized according to the rank is shown being obtained was carried out, and it resulted in this 
invention. 

[0023] The 1st formula 1.08<=X (0-100)<=1.15 in this invention shows that it is required for X (0-100) to be 1.08 
or more and 1.15 or less whenever [ average irregularity / of all the toner particles in 3 micrometer or more size 
range 1 0 micrometers or less in the particle size distribution of a toner ]. 

[0024] When a toner particle receives mechanical stress within image formation equipment as X (0-100) is less 
than 1.08 whenever [ average irregularity / of all the toner particles in 3 micrometer or more size range 10 
micrometers or less in the particle size distribution of a toner ], a non-subtlety particle external additive is 
gradually embedded to a toner particle, and cannot fully control the fall of development nature and imprint 
nature. Moreover, if X (0-100) is [ whenever / average irregularity ] larger than 1.15, fogging will be produced 
because dispersion between the toner particles of the external additive coating weight to a toner particle 
becomes large and dispersion in the frictional electrification property of a toner becomes large. 
[0025] As for X (0-100), it is [ whenever / average irregularity / of all the toner particles in 3 micrometer or 
more size range 10 micrometers or less in the particle size distribution of a toner ] more desirable that it is [ or 
more 1.09 ] less than 1.13. While preventing that a non-subtlety particle external additive is gradually embedded 
by repeat use to a toner particle because X (0-100) is in this convention within the limits whenever [ average 
irregularity ], when equalizing external additive adhesion to a toner particle, it becomes dominance more. 
[0026] The 2nd [ in this invention ] formula XA(O-IOO) <6 shows that it is required for the coefTicient of variation 
XA (0-100) of whenever [ irregularity / of all the toner particles in 3 micrometer or more size range 10 
micrometers or less of toner particle size distribution ] to be less than six. 

[0027] In XA (0-100) being six or more, whenever [ concavo-convex ] is low, a particle front face is smooth, 
when there are many particles near a globular form, a non-subtlety particle external additive is gradually 
embedded by repeat use to a toner particle, and the fall of development nature and imprint nature cannot fully 
be controlled. Conversely, since there are many high particles of whenever [ concavo-convex ], when XA (0- 
100) is six or more, external additive adhesion to a toner particle produces many particles which are not uniform, 
and these particles cause fogging. 

[0028] As for the coefficient of variation XA (0-1 00) of whenever [ irregularity / of all the toner particles in 3 
micrometer or more size range 10 micrometers or less of toner particle size distribution ], it is more desirable 
that it is less than five. While preventing that a non-subtlety particle external additive is gradually embedded by 
repeat use to a toner particle because XA (0-100) is less than five, when controlling fogging, it becomes 
dominance more. 

[0029] The 3rd [ in this invention ] formula |X(0-30)-X(35-65) |+|X(35-65)-X(70-100) |<0.02 X (0-30) and more 
than the diameter of 35% whenever [ average irregularity / of the toner particle below the diameter of 65% ] The 
absolute value of the difference of X (35-65), [ whenever / average irregularity / of the toner particle below the 
diameter of 30% in 3-micrometer or more size range 10 micrometers or less in the particle size distribution of a 
toner ] It is shown that it is required for the sum with the absolute value of the difference of X (70-1 00) to be 
[ whenever / average irregularity / of the toner particle below the diameter of 65% ] less than 0.02 more than 
the diameter of 35% whenever [ average irregularity / of the toner particle more than X (35-65) and the diameter 
of 70% ]. 

[0030] This is based on the following knowledge having been acquired by examination of this invention person. 
[0031] Namely, whenever [ average irregularity / of the toner particle below the diameter of 30% in 3-micrometer 
or more size range 10 micrometers or less ], if X (0-30) becomes larger than X (35-65) too much more than the 
diameter of 35% whenever [ average irregularity / of the toner particle below the diameter of 65% ] Adhesion of 
the non-subtlety powder to the toner particle below the diameter of 30% in 3-micrometer or more size range 1 0 
micrometers or less tends to become uneven, the ununiformity of frictional electrification is produced, and it 
becomes easy to produce fogging. Moreover, by long-term repeat use, the toner particle below the diameter with 
superfluous electrification of 30% will be accumulated, it will come to check the frictional electrification of other 
toner particles, and the development nature as the whole toner will be reduced. 

[0032] On the contrary, if X (35-65) becomes [ whenever / average irregularity ] larger than X (0-30) too much 
whenever [ average irregularity ], on condition that the frictional electrification grant which can give the suitable 
amount of frictional electrifications for the toner particle below the diameter of 65% more than the diameter of 
35%, the development nature as the whole toner will be reduced because the amount of frictional electrifications 
of the toner particle below the diameter of 30% becomes superfluous. Prevention of that adjust the conditions of 
frictional electrification grant and the amount of frictional electrifications of the toner particle below the 
diameter of 30% becomes superfluous reduces the development nature as the whole toner, without the ability 
giving uniform frictional electrification to the toner particle below the diameter of 65% more than the diameter of 
35%. 
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[0033] Moreover, if X (35-65) becomes [ whenever / average irregularity ] larger than X (70-100) too much 
whenever [ average irregularity ], the embedding of the non-subtlety powder in the toner particle more than the 
diameter of 70% is accelerated, the toner particle more than the diameter of 70% which is hard to be developed 
by long-^erm repeat use will be accumulated, and the development nature as the whole toner will fall because 
the development nature of the toner particle more than the diameter of 70% falls. 

[0034] On the contrary, if X (70-100) becomes [ whenever / average irregularity ] larger than X (35-65) too 
much whenever [ average irregularity ] Because the non-subtlety powder to the toner particle more than the 
diameter of 70% tends to become an ununiformity, non-subtlety powder comes to be held alternatively in the 
surface crevice of the toner particle more than the diameter of 70% and the development nature of the toner 
particle more than the diameter of 70% falls The toner particle more than the diameter of 70% which is hard to be 
developed by long-term repeat use too is accumulated, and the development nature as the whole toner falls. 
[0035] It became clear that the development nature stabilized according to the rank was obtained without having 
solved the above-mentioned technical problem and the development nature of a toner falling also by long-term 
repeat use, when this invention person repeats examination further and satisfies the 3rd formula of above- 
mentioned this invention based on these knowledge. 

[0036] The 4th [ in this invention ] formula |XA(0-30)-XA(35-65) |+|XA(35-65)-XA(70-100) |<3 The coefficient 
of variation XA (0-30) of whenever [ irregularity / of the toner particle below the diameter of 30% in 3 
micrometer or more size range 10 micrometers or less in the particle size distribution of a toner ]. and more 
than the diameter of 35% The absolute value of the difference of the coefficient of variation XA (35-65) of 
whenever [ irregularity / of the toner particle below the diameter of 65% ], It is shown that it is required for the 
sum with the absolute value of the difference of the coefficient of variation XA (35-65) of whenever 
[ irregularity / of the toner particle below the diameter of 65% ] and the coefficient of variation XA (70-1 00) of 
whenever [ irregularity / of the toner particle more than the diameter of 70% ] to be less than three more than 
the diameter of 35%. 

[0037] If the coefficient of variation XA (0-30) of whenever [ concavo-convex ] becomes larger than the 
coefficient of variation XA (35-65) of whenever [ concavo-convex ] too much, adhesion of non-subtlety powder 
will become an ununiformity to the toner particle below the diameter of 30% in 3-micrometer or more size range 
10 micrometers or less, and the ratio of the toner particle by which frictional electrification is not stabilized will 
increase. The toner particle below the diameter of 30% by which this frictional electrification is not stabilized 
produces fogging for the frictional electrification of the toner particle below the diameter of 65% by disturbance 
and preventing more than the diameter of 35%. Moreover, if the coefficient of variation XA (35-65) of whenever 
[ concavo-convex ] becomes larger than the coefficient of variation XA (0-30) of whenever [ concavo-convex ] 
too much, since the ratio of the toner particle by which adhesion of non-subtlety powder becomes an 
ununiformity to the toner particle below the diameter of 65% more than the diameter of 35%, and frictional 
electrification is not stabilized will increase, fogging is produced. That is, fogging will be produced if the absolute 
value of the difference of the coefficient of variation XA (0-30) of whenever [ concavo-convex ] and the 
coefficient of variation XA (35-65) of whenever [ concavo-convex ] becomes large too much. 
[0038] If the coefficient of variation XA (35-65) of whenever [ concavo-convex ] becomes larger than the 
coefficient of variation XA (70-100) of whenever [ concavo-convex ] too much, since the ratio of the toner 
particle by which adhesion of non-subtlety powder becomes an ununiformity to the toner particle below the 
diameter of 65% more than the diameter of 35%, and frictional electrification is not stabilized will increase, fogging 
is produced. If the coefficient of variation XA (70-100) of whenever [ concavo-convex ] becomes larger than the 
coefficient of variation XA (35-65) of whenever [ concavo-convex ] too much, adhesion of non-subtlety powder 
will become an ununiformity to the toner particle more than the diameter of 70%, and the ratio of the toner 
particle by which frictional electrification is not stabilized will increase. Since the toner particle more than the 
diameter of 70% by which this frictional electrification is not stabilized is hard to be developed, it accumulates by 
long-term repeat use, and the development nature as the whole toner falls. 

[0039] Namely, although dispersion in whenever [ irregularity / of a toner particle ] was permitted by examination 

of this invention person in range called less than six in the coefficient of variation XA (0-100) of whenever 

[ irregularity / of all the toner particles in 3 micrometer or more size range 10 micrometers or less ] Dispersion 

in whenever [ irregularity / of a toner particle ] concentrates on a part of toner particle size distribution (for 

example, toner particle below the diameter of 30%). When the difference with dispersion in whenever 

[ irregularity / of the toner particle of other parts (for example, more than the diameter of 35% toner particle 

below the diameter of 65%) of toner particle size distribution ] became large, it became clear that dispersion in 

the frictional electrification as the whole toner became large, and fogging was produced by repeat use. 

[0040] It became clear that the development nature stabilized according to the rank was obtained without having 

solved the above-mentioned technical problem and producing fogging also by long-term repeat use, when this 
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invention person repeats examination further and a toner satisfies the 4th formula of above-mentioned this 
invention. 

[0041] In this invention, the absolute deviation Z of the non-subtlety particle external additive coating weight to 
the toner particle more than the diameter of 70% number in 3-micrometer or more size range 10 micrometers or 
less of a toner (70-100) is an index which shows dispersion in the coating weight of the non-subtlety particle 
external additive to the toner particle front face in the comparatively larger size range in the particle size 
distribution of a toner. Moreover, the absolute error Z of the non-subtlety particle external additive coating 
weight to the toner particle below the diameter of 65% number (35-65) is an index which shows dispersion in the 
coating weight of the non-subtlety particle external additive to the toner particle front face in the size range 
near [ in the particle size distribution of a toner ] a core more than the diameter of 35% number in 3-micrometer 
or more size range 10 micrometers or less of a toner. 

[0042] According to examination of this invention persons, it is required for absolute deviation Z (35-65) and Z 
(70-100) to be less than 0.3. The non-subtlety particle external additive has adhered to the toner particle front 
face at homogeneity, and the coating weight of the non-subtlety particle external additive to a toner particle is 
mostly determined by toner particle diameter, and that absolute deviation Z (35-65) and Z (70-100) is less than 
0.3 shows that dispersion in coating weight is small. 

[0043] When absolute deviation Z (35-65) or Z (70-100) becomes 0.3 or more, the coating weight of the non- 
subtlety particle external additive to a toner particle becomes uneven, and dispersion in the amount of frictional 
electrifications of a toner particle becomes easy to become large. Therefore, it becomes easy to produce 
fogging. Moreover, by long-term repeat use, the embedding of the non-subtlety particle external additive to a 
toner particle is accelerated, a non-subtlety particle external additive is isolated from a toner particle front face, 
dispersion in the amount of frictional electrifications as the whole toner becomes larger, and the toner particle 
with little coating weight of a non-subtlety particle external additive comes to produce remarkable fogging from a 
toner particle with little coating weight of a non-subtlety particle external additive. 

[0044] Therefore, it is more desirable still more desirable that it is less than 0.25, and absolute deviation Z (35- 
65) is less than 0.2. Similarly, it is less than 0.2 that absolute deviation Z (70-100) is less than 0.25 more 
desirable still more preferably. 

[0045] Moreover, the absolute value of the difference of absolute deviation Z (35-65) and absolute deviation Z 
(70-100) is less than 0.1. When the value of absolute deviation Z (35-65) becomes larger than the value of 
absolute deviation Z (70-100) too much, the bond strength of the non-subtlety particle external additive to a 
toner particle front face is not enough, by long-term repeat use, a non-subtlety particle external additive is 
isolated from a toner particle front face, and dispersion in the amount of frictional electrifications of a toner 
particle becomes large. On the contrary, when the value of absolute deviation Z (70-100) becomes larger than 
the value of absolute deviation Z (35-65) too much, the frictional electrification of the toner particle more than 
the diameter of 70% number becomes uneven, and it becomes easy to produce fogging. 

[0046] Therefore, it is more desirable still more desirable that it is less than 0.08, and the absolute value of the 
difference of absolute deviation Z (35-65) and absolute deviation Z (70-100) is less than 0.06. 
[0047] The ratio of absolute deviation Z (35-65) and absolute deviation Z (70-100) needs to be 0.9 or more and 
less than 1.2. When this ratio is less than 0.9, the value of absolute deviation Z (70-100) becomes large too 
much relatively rather than the value of absolute deviation Z (35-65), and the ratio of a particle with superfluous 
adhesion of a non-subtlety particle external additive increases to the toner particle more than the diameter of 
70%. For this reason, the non-subtlety particle external additive isolated from a toner particle front face by 
repeat use increases, and the non-subtlety particle external additive isolated from the toner particle front face 
produces fogging for the frictional electrification nature of the whole toner, disturbance and in order to prevent. 
Moreover, when the ratio of absolute deviation Z (35-65) and absolute deviation Z (70-100) is 1.2 or more, the 
value of absolute deviation Z (35-65) becomes large too much relatively rather than the value of absolute 
deviation Z (70-100), the ratio of a particle with superfluous adhesion of a non-subtlety particle external additive 
increases to the toner particle below the diameter of 65% more than the diameter of 35%. and fogging is 
produced. 

[0048] That is, when a toner particle with superfluous adhesion of a non-subtlety particle external additive 
inclines and exists in either of below the diameter of 65% more than the diameter of 70%, or more than the 
diameter of 35%, it becomes easier to produce fogging. 

[0049] According to examination of this invention person, fogging can be controlled by making the ratio of 
absolute deviation Z (35-65) and absolute deviation Z (70-100) into 0.9 or more and less than 1.2. As for the 
ratio of absolute deviation Z (35-65) and absolute deviation Z (70-100), it is more desirable that it is 1.0 or more 
and less than 1.1. 

[0050] The toner of this invention number% of pieces of the particle whenever [ concavo-convex / whose ] is 
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less than 1.10 among the toner particles below the diameter of 30% in 3-micrometer or more size range 10 
micrometers or less of projected area diameter number distribution of a toner XB (0'-30), Number% of pieces of 
the particle whenever [ concavo-convex / whose ] is less than 1.10 among the toner particles below the 
diameter of 65% more than the diameter of 35% XB (35-65), Number% of pieces of the particle whenever 
[ concavo-convex / whose ] is less than 1.10 among the toner particles more than the diameter of 70% XB (70- 
100), When number% of pieces of the particle whenever [ concavo-convex / whose ] is less than 1.10 among all 
the toner particles in 3-micrometer or more size range 10 micrometers or less is set to XB (0-100), It is 
desirable to satisfy the following type and XB(O-IOO) <90|XB(0-30)-XB(35-65) |+|XB(35-65)-XB(70-100) |<15. 
[0051] If the particle whenever [ concavo-convex / whose ] is less than 1.10 among all the toner particles in 3- 
micrometer or more size range 10 micrometers or less increases more than 90%, a non-subtlety particle external 
additive will be gradually embedded by long~^erm repeat use on a toner front face, the frictional electrification 
nature of a toner and a fluidity will fall, and it will become easy to produce fogging. 

[0052] As for the particle whenever [ concavo-convex / whose ] is less than 1.10 among all the toner particles 
in 3-micrometer or more size range 1 0 micrometers or less, it is more desirable that it is [ 35% or more ] 70% or 
less. 

[0053] The number of the particles whenever [ concavo-convex / whose ] are less than 1.10 among the toner 
particles below the diameter of 65% %XB (0-30) and more than the diameter of 35% the number of the particles 
whenever [ concavo-convex / whose ] are less than 1.10 among the toner particles below the diameter of 30% in 
3-micrometer or more size range 1 0 micrometers or less in the particle size distribution of a toner %XB The 
absolute value of the difference of (35-65), Among the toner particles below the diameter of 65%, more than the 
diameter of 35% whenever [ concavo-convex ] It is shown that it is desirable that the sum with the absolute 
value of the difference of %XB (70-100) is less than 15 the number of the particles whenever [ concavo- 
convex / whose ] are less than 1.10 the number of the particles which are less than 1.10 among the toner 
particles more than %XB (35-65) and the diameter of 70%. 

[0054] This value becomes 15 or more and number% of pieces of the toner particle whenever [ concavo- 
convex / whose ] is less than 1.10 It concentrates on a part of toner particle size distribution (for example, 
toner particle below the diameter of 30%). If a toner particle [ whenever / irregularity / of other parts (for 
example, more than the diameter of 35% toner particle below the diameter of 65%) of toner particle size 
distribution / whose / is less than 1.10 / number% of pieces of] difference becomes large, by repeat use, 
dispersion in the frictional electrification as the whole toner will become large, and will produce fogging. 
[0055] Moreover, when whenever [ concavo-convex ] sets to XC (0-1 00) number% of pieces of the particle 
which is less than 1.15 among all the toner particles in 3-micrometer or more size range 10 micrometers or less 
of projected area diameter number distribution of a toner, as for the toner of this invention, it is desirable to 
satisfy the following formula and XC(O-IOO) >70. 

[0056] If the particle whenever [ concavo-convex / whose ] is less than 1.15 among all the toner particles in 3- 
micrometer or more size range 1 0 micrometers or less becomes 70% or less, the toner particle by which a non- 
subtlety particle external additive cannot adhere to homogeneity will increase to a toner front face, and it will 
become easy to produce fogging. As for %XC (0-100), it is more desirable that it is larger than 80 the number of 
the particles whenever [ concavo-convex / whose ] are less than 1.15 among all the toner particles in 3- 
micrometer or more size range 10 micrometers or less. 

[0057] The toner of this invention the average circularity of the toner particle below the diameter of 30% in 3- 
micrometer or more size range 10 micrometers or less of projected area diameter number distribution of a toner 
Moreover, Y (0-30), The average circularity of the toner particle below the diameter of 65% YA (0-30) and more 
than the diameter of 35% for the coefficient of variation of circularity Y (35-65), The average circularity of the 
toner particle more than YA (35-65) and the diameter of 70% for the coefficient of variation of circularity Y (70- 
100), When coefTicient of variation of Y (0-100) and circularity is set to YA (0-100) for the average circularity of 
all toner particles [ in / for the coefficient of variation of circularity / YA (70-100), and 3 micrometer or more 
size range 10 micrometers or less ], The following type, 0.7<Y(0-100) <0.85YA(0-100) <15|Y(0-30)-Y(35-65) |+|Y 
(35-65)-Y(70-100) |<0.10|YA(0-30)-YA(35-65) |+|YA(35-65)-YA(70-100) |<3 It is desirable that it is satisfied. 
[0058] It can be desirable that the average circularity Y of all the toner particles in 3-micrometer or more size 
range 10 micrometers or less in the particle size distribution of a toner (0-100) is 0.7 or more and 0.85 or less, 
and it can be compatible in good imprint nature and cleaning nature because Y (0-100) is in this convention 
within the limits. 

[0059] That is, the imprint nature of a toner tends to fall that the average circularity Y of all the toner particles 
in 3-micrometer or more size range 10 micrometers or less in the particle size distribution of a toner (0-100) is 
less than 0.7, and a transfer residual toner increases. On the contrary, if Circularity Y (0-100) is larger than 0.85, 
the cleaning nature of a toner will fall and it will become easy to produce the image defect by poor cleaning. 
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[0060] It can be more desirable that the average circularity Y of all the toner particles in 3-micrometer or more 
size range 10 micrometers or less in the particle size distribution of a toner (0-100) is less than [ 0.7 or more ] 
0.8, and it can be compatible in better cleaning nature and imprint nature because it is in this convention within 
the limits. 

[0061] It is desirable that the coefficient of variation YA (0-100) of the circularity of all the toner particles in 3- 
micrometer or more size range 1 0 micrometers or less in the particle size distribution of a toner is less than 1 5. 
If YA (0-100) is larger than 15, it will become difficult for dispersion in the imprint nature between toner particles 
and cleaning nature to become large, and to obtain the stable imprint nature and cleaning nature. 
[0062] As for the coefficient of variation YA (0-100) of the circularity of all the toner particles in 3-micrometer 
or more size range 1 0 micrometers or less, it is more desirable that it is less than 1 2. 

[0063] The average circularity Y of the toner particle below the diameter of 30% in 3-micrometer or more size 
range 10 micrometers or less in the particle size distribution of a toner (0-30), and more than the diameter of 
35% The absolute value of the difference of the average circularity Y of the toner particle below the diameter of 
65% (35-65), It is desirable that the sum with the absolute value of the difference of the average circularity Y of 
the toner particle below the diameter of 65% (35-65) and the average circularity Y of the toner particle more 
than the diameter of 70% (70-100) is less than 0.10 more than the diameter of 35%. 

[0064] This is based on the following knowledge having been acquired by examination of this invention person. 
[0065] That is, if the average circularity Y of the toner particle below the diameter of 30% in 3-micrometer or 
more size range 1 0 micrometers or less (0-30) becomes larger than the average circularity Y of the toner 
particle below the diameter of 65% (35-65) too much more than the diameter of 35%, the imprint nature of the 
toner particle below the diameter of 30% in 3-micrometer or more size range 10 micrometers or less is 
conspicuous, will fall, and it will serve as a transfer residual toner alternatively. If what has a small particle size 
increases to a transfer residual toner, cleaning of a transfer residual toner will become more difficult and it will 
become easy to produce poor cleaning. 

[0066] On the contrary, if the average circularity Y (35-65) becomes larger than the average circularity Y (0-30) 
too much, the development nature as the whole toner will be reduced because the amount of frictional 
electrifications of the toner particle below the diameter of 30% becomes superfluous on the frictional 
electrification conditions which can give the suitable amount of frictional electrifications for the toner particle 
below the diameter of 65% more than the diameter of 35%. Prevention of that adjust the conditions of frictional 
electrification grant and the amount of frictional electrifications of the toner particle below the diameter of 30% 
becomes superfluous reduces the development nature as the whole toner, without the ability giving uniform 
frictional electrification to the toner particle below the diameter of 65% more than the diameter of 35%. 
[0067] Moreover, if the average circularity Y (35-65) becomes larger than the average circularity Y (70-100) too 
much, on the frictional electrification conditions which can give the suitable amount of frictional electrifications 
for the toner particle below the diameter of 65% more than the diameter of 35%, the amount of frictional 
electrifications of the toner particle more than the diameter of 70% will tend to become inadequate, and will tend 
to produce fogging. If the grant conditions of frictional electrification are adjusted so that the conditions of 
frictional electrification grant may be adjusted and the amount of frictional electrifications of the toner particle 
more than the diameter of 70% may become proper, the frictional electrification of the toner particle below the 
diameter of 65% will tend to become superfluous more than the diameter of 35%, and the development nature as 
the whole toner will fall. 

[0068] On the contrary, if the average circularity Y (70-100) becomes larger than the average circularity Y (35- 
65) too much, the imprint nature of the toner particle more than the diameter of 70% will fall, and it will become 
easy to produce an image quality fall at imprint processes, such as an omission in an alphabetic character at the 
time of an imprint. 

[0069] Based on these knowledge, this invention person repeats examination further. The average circularity Y 
of the toner particle below the diameter of 30% (0-30), and more than the diameter of 35% The absolute value of 
the difference of the average circularity Y of the toner particle below the diameter of 65% (35-65), When the sum 
with the absolute value of the difference of the average circularity Y of the toner particle below the diameter of 
65% (35-65) and the average circularity Y of the toner particle more than the diameter of 70% (70-100) is less 
than 0.10 more than the diameter of 35% It became clear that the development nature stabilized exceptionally 
was obtained without having solved the above-mentioned technical problem and the development nature of a 
toner falling also by long-term repeat use. 

[0070] The coefficient of variation YA (0-30) of the circularity of the toner particle below the diameter of 30% in 
3-micrometer or more size range 10 micrometers or less in the particle size distribution of a toner, and more 
than the diameter of 35% The absolute value of the difference of the coefficient of variation YA (35-65) of the 
circularity of the toner particle below the diameter of 65%, It is desirable that the sum with the absolute value of 
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the difference of the coefficient of variation YA (35-65) of the circularity of the toner particle below the 
diameter of 65% and the coefficient of variation YA (70-100) of the circularity of the toner particle more than the 
diameter of 70% is less than three more than the diameter of 35%. 

[0071] Namely, although dispersion in the circularity of a toner particle was permitted by examination of the 
above-mentioned this invention person in range called less than 15 in the coefficient of variation YA (0-100) of 
the circularity of all the toner particles in 3-micrometer or more size range 10 micrometers or less Dispersion in 
the circularity of a toner particle concentrates on a part of toner particle size distribution (for example, toner 
particle below the diameter of 30%). When the difference with dispersion in the circularity of the toner particle of 
other parts (for example, more than the diameter of 35% toner particle below the diameter of 65%) of toner 
particle size distribution became large, it became clear that the imprint nature or cleaning nature of a toner fell 
by repeat use. 

[0072] this invention person repeats examination further and the coefficient of variation YA (0-30) of the 
circularity of the toner particle below the diameter of 30% in 3-micrometer or more size range 10 micrometers or 
less, and more than the diameter of 35% The absolute value of the difference of the coefficient of variation YA 
(35-65) of the circularity of the toner particle below the diameter of 65%, Because the sum with the absolute 
value of the difference of the coefficient of variation YA (35-65) of the circularity of the toner particle below the 
diameter of 65% and the coefficient of variation YA (70-100) of the circularity of the toner particle more than the 
diameter of 70% is less than three more than the diameter of 35% Also by long-term repeat use, the imprint 
nature stabilized more and cleaning nature are obtained. 

[0073] Circularity number* of pieces of a larger particle than 0.8 among the toner particles below the diameter 
of 30% in 3-micrometer or more size range 10 micrometers or less of projected area diameter number 
distribution of a toner YB (0-30), Circularity number% of pieces of a larger particle than 0.8 among the toner 
particles below the diameter of 65% more than the diameter of 35% YB (35-65), Circularity number% of pieces of 
a larger particle than 0.8 among the toner particles more than the diameter of 70% YB (70-1 00), When circularity 
sets number% of pieces of a larger particle than 0.8 to YB (0-100) among all the toner particles in 3-micrometer 
or more size range 10 micrometers or less. It is desirable to satisfy the following type and YB(O-IOO) <80|YB(0- 
30)-YB(35-65) |+| YB(35-65)-YB(70-1 00) |<20. 

[0074] If a particle with larger circularity than 0.8 increases more than 80% among all the toner particles in 3- 
micrometer or more size range 10 micrometers or less, cleaning nature will fall and it will become easy to 
produce the image defect by poor cleaning. 

[0075] As for the particle with larger circularity than 0.8, it is more desirable among all the toner particles in 3- 
micrometer or more size range 10 micrometers or less that it is 75% or less. 

[0076] Circularity the number of particles with larger circularity than 0.8 among the toner particles below the 
diameter of 65% %YB (0-30) and more than the diameter of 35% the number of larger particles than 0.8 among 
the toner particles below the diameter of 30% in 3-micrometer or more size range 10 micrometers or less in the 
particle size distribution of a toner %YB The absolute value of the difference of (35-65). It is desirable that the 
sum with the absolute value of the difference of %YB (70-100) is less than 20 the number of particles with larger 
circularity than 0.8 the number of particles with larger circularity than 0.8 among the toner particles below the 
diameter of 65% among the toner particles more than %YB (35—65) and the diameter of 70% more than the 
diameter of 35%. The toner which can maintain good imprint nature and cleaning nature also by long-term repeat 
use because this value is less than 20 is obtained. 

[0077] That is, if the value of YB (0-30) is too larger than the value of YB (35-65). since the ratio of the high 
toner particle of circularity with a small and particle size becomes large as the whole toner, cleaning nature will 
tend to fall. On the contrary, if the value of YB (35-65) is too larger than the value of YB (0-30), since the ratio 
of the low toner particle of circularity with a small and particle size becomes large as the whole toner, imprint 
nature will tend to fall. Moreover, if the value of YB (70-100) is too larger than the value of YB (35-65), the low 
toner particle of circularity with a large and particle size is crushed by long-term repeat use, and in order that 
the low toner particle of circularity with a small and particle size may generate, imprint nature will tend to fall. 
On the contrary, if the value of YB (35-65) is too larger than the value of YB (70-100), since the low particle of 
imprint nature with small circularity will increase in the toner particle below the diameter of 65% more than the 
diameter of 35%, the imprint nature as the whole toner tends to fall. 

[0078] Moreover, when circularity sets number% of pieces of a larger particle than 0.7 to YC (0-100) among all 
the toner particles in 3-micrometer or more size range 10 micrometers or less of projected area diameter 
number distribution of a toner, as for the toner of this invention, it is desirable to satisly the following formula 
and YC(O-IOO) >70. 

[0079] If a particle with larger circularity than 0.7 becomes 70% or less among all the toner particles in 3- 
micrometer or more size range 10 micrometers or less, since the low particle of imprint nature with small 
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circularity will increase, the imprint nature as the whole toner tends to fall. As for %XC (0-100). it is more 
desirable among all the toner particles in 3~micrometer or more size range 10 micrometers or less that it is 
larger than 75 the number of particles with larger circularity than 0.8. 

[0080] this invention — setting — whenever [ irregularity / of a toner particle ] — whenever [ following type 
irregularity ] — =L2/4, and pi-A [ — L expresses the boundary length of a particle projection image among a 
formula, and A expresses the projected area of a particle image.] The value come out of and calculated is meant 

[0081] Moreover, in this invention, a projected area diameter is a diameter of circle which has the same area as 
the particle image projected area of a toner particle. The value which **(ed) total of whenever [ irregularity / of 
all the toner particles contained in 3 micrometer or more size range 10 micrometers or less in the number 
particle size distribution of this projected area diameter ] with the total measurement toner particle number n 
contained in a 3-micrometer or more projected area diameter [ 1 0 micrometer or less ] size range is defined as 
X (0-100) whenever [ average irregularity ]. 

[0082] Moreover, the coefficient of variation XA (0-100) of whenever [ concavo-convex ] is called for from the 
following type. 

Coefficient-of-variation XA(0-100) ={sigmax/D(0-100)} xlOO of whenever [ concavo-convex ] [among a formula, 
D (0-1 00) expresses the number pitch diameter which **(ed) total of the projected area diameter of the toner 
particle contained in a 3-micrometer or more projected area diameter [10 micrometer or less ] size range with 
the total toner particle number n, and sigmax express the standard deviation of distribution whenever 
[ irregularity / of the toner particle contained in a 3 micrometer or more projected area diameter / 10 
micrometer or less / size range ]]. 

[0083] In addition, standard deviation sigmax of distribution are calculated from the following formula whenever 
[ concavo-convex ]. 

Standard deviation sigmax= [sigma{Xi-X(0-100)} 2/n] 1/2 [Xi expresses whenever [ irregularity / of each toner 
particle in a 3 micrometer or more projected area diameter / 10 micrometer or less / size range ] among a 
formula]. 

[0084] this invention — setting — projected area diameter number distribution of a toner — the diameter of 30% 
in 3-micrometer or more size range 10 micrometers or less to kick is a projected area diameter of a toner 
particle which counts from the toner particle which has the minimum projected area diameter in a 3-micrometer 
or more projected area diameter [10 micrometer or less ] size range, and has the small projected area diameter 
which is 30% value of the total toner particle number n in the Pth (P=0.3xn). For example, when 5000 toner 
particles are measured by the 3-micrometer or more projected area diameter [10 micrometer or less ] size 
range, let the projected area diameter of a toner particle which has the small projected area diameter which is 
30% value of the total toner particle number 5000 in the 1 500th be a path 30%. When P which is 30% value of the 
total toner particle number n has a value below decimal point, an integer P is determined by rounding off. 
Similarly, the diameter of 35%, the diameter of 65%, and the diameter of 70% are projected area diameters of a 
toner particle which have a small projected area diameter in eye watch [ eye watch and ] (0.65xn) and eye watch 
(0.7xn) among the toner particles contained in a 3-micrometer or more projected area diameter [10 micrometer 
or less ] size range, respectively (0.35xn). 

[0085] moreover, this invention — setting — projected area diameter number distribution of a toner — with X 
(0-30) whenever [ average irregularity / of the toner particle below the diameter of 30% in 3 micrometer or more 
size range 10 micrometers or less to kick ] projected area diameter number distribution of a toner — it is — a 
projected area diameter 3 micrometers or more — having — and projected area diameter number distribution of 
a toner — total of whenever [ irregularity / of the toner particle which has a projected area diameter below the 
diameter of 30% in 3 micrometer or more size range 10 micrometers or less to kick ] It is the value which **(ed) 
by several n (0-30) of the toner particle which has a projected area diameter below 3-micrometer or more 
diameter of 30%. for example, when 5000 toner particles are measured by the 3-micrometer or more projected 
area diameter [10 micrometer or less ] size range Total of whenever [ irregularity / of 1500 toner particles to 
the toner particle which has the small projected area diameter which is 30% value of the total toner particle 
number 5000 in the 1 500th from the toner particle which has the minimum projected area diameter in a 3 
micrometer or more projected area diameter / 1 0 micrometer or less / size range ] The value which **(ed) by 
several 1500 of a toner particle which have a projected area diameter below 3-micrometer or more diameter of 
30% serves as X (0-30) whenever [ average irregularity ]. In an example when 5000 toner particles are similarly 
measured by the 3-micrometer or more projected area diameter [10 micrometer or less ] size range More than 
the diameter of 35% whenever [ average irregularity / of the toner particle below the diameter of 65% ] X (35-65) 
Total of whenever [ irregularity / of 1501 toner particles to the toner particle which has the small projected area 
diameter which is a value in the 3250th 65% from the toner particle which has the small projected area diameter 
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which is 35% value of the total toner particle number 5000 in a 3 micrometer or more projected area diameter / 
10 micrometer or less / size range in the 1750th ] It becomes the value which **(ed) by several 1501 of a toner 
particle which have a projected area diameter below the diameter of 65% more than the diameter of 35%. 
Whenever [ average irregularity / of the toner particle more than the diameter of 70% ] X (70-1 00) In a toner 
particle to S-micrometer or more projected area diameter [ which has the small projected area diameter which is 
70% value of the total toner particle number 5000 in a 3 micrometer or more projected area diameter / 10 
micrometer or less / size range in the 3500th / 10 micrometer or less ] size range It becomes the value which 
**(ed) total of whenever [ irregularity / of 1501 toner particles to the toner particle which has the greatest 
projected area diameter ] by several 1501 of a toner particle which have a projected area diameter 10 
micrometers or less more than the diameter of 70%. 

[0086] moreover, this invention — setting — projected area diameter number distribution of a toner — in the 
coefficient of variation XA (0-30) of whenever [ irregularity / of the toner particle below the diameter of 30% in 3 
micrometer or more size range 10 micrometers or less to kick ] It is the value given with the percentage of 
standard deviation sigmax (0-30) of distribution whenever [ irregularity / of the toner particle contained in the 
size range below 3 micrometer or more 30% diameter of a projected area diameter to the number pitch diameter 
D of the toner particle by which a projected area diameter is contained in the size range below 3 micrometer or 
more diameter of 30% (0-30) ]. In addition, the number pitch diameter D of the toner particle by which a 
projected area diameter is contained in the size range below 3-micrometer or more diameter of 30% (0-30) ** 
total of the projected area diameter of the toner particle by which a projected area diameter is contained in the 
size range below 3-micrometer or more diameter of 30% with the toner particle number by which a projected 
area diameter is contained in the size range below 3-micrometer or more diameter of 30%, and is called for. 
[0087] This coefficient of variation is an index for comparing [ whenever / irregularity / of the toner particle 
contained in the size range below 3 micrometer or more 30% diameter of a projected area diameter ] the breadth 
of distribution with the breadth of distribution whenever [ irregularity / of the toner particle of a toner size range 
which removes a toner particle-size factor and is different ]. Similarly, the coefficient of variation XA (35-65) of 
whenever [ irregularity / of the toner particle below the diameter of 65% ] and the coefficient of variation XA 
(70-100) of whenever [ irregularity / of the toner particle more than the diameter of 70% ] are called for from 
the following type more than the diameter of 35%. 

XA (35-65) — among a {sigmax (70-1 00)/D(70- 100)} x100[type [ {sigmax (35-65)/D(35-65)} x100XA(70-100) = ] 
[ = ] D (35-65) and D (70-100) — projected area diameter number distribution of a toner — the projected area 
diameter in 3-micrometer or more size range 10 micrometers or less to kick total of the projected area diameter 
of the toner particle contained in the size range below the diameter of 65%, and more than the diameter of 70% 
more than the diameter of 35% The number pitch diameter of the toner particle contained in said specific size 
range which **(ed) by the number of toner particles by which a projected area diameter is contained in the size 
range below the diameter of 65% and more than the diameter of 70% more than the diameter of 35% is expressed, 
sigmax (35-65) and sigmax (70-100) express the standard deviation of distribution whenever [ irregularity / of 
the toner particle contained in the size range below the diameter of 65%, and more than the diameter of 70% 
more than the diameter of 35% of projected area diameters ] — ] . 

[0088] In addition, standard deviation sigmax (0-30), sigmax (35-65), and sigmax (70-100) is called for from the 
following type. 

sigmax (0-30) = — [— sigma — {— Xj-X (0-30) — } — two — /— n (0-30) — ] — one — /— two — sigma — 
X (35-65) — = — [— sigma — {— Xk-X (35-65) — } — two — /— n (35-65) — ] — one — /— two — sigma - 
- X (70-100) — = — [— Sigma — {— XHX (70-100) — } — two — /— n (70-100) — ] — ] — one — /— two — 
[ — a formula — inside — Xj, Xk, and XI express whenever [ irregularity / of each toner particle in the size range 
below the diameter of 65%, and more than the diameter of 70% ] more than the diameter of 35% of projected area 
diameters below the diameter of 30% of projected area diameters, n (0-30), n (35-65), and n (70-100) express 
the toner particle number contained in the size range below the diameter of 65%, and more than the diameter of 
70% more than the diameter of 35% of projected area diameters below the diameter of 30% of projected area 
diameters — ] . 

[0089] Moreover, it sets to this invention and the circularity of a toner particle is following formula circularity = 
(4andA)/{(ML)2 and pi}. 

[ — the inside of a formula, and ML — Pythagoras of a particle projection image — law — expressing maximum 
length, A expresses the projected area of a particle image.] The value come out of and calculated is meant. 
[0090] Moreover, in this invention, the value which **(ed) total of the circularity of all the toner particles 
contained in 3-micrometer or more size range 10 micrometers or less in the number particle size distribution of 
a projected area diameter with the total measurement toner particle number n contained in a 3-micrometer or 
more projected area diameter [10 micrometer or less ] size range is defined as the average circularity Y (0- 
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[0091] Moreover, the coefficient of variation YA (0-100) of circularity is called for from the following type. 
[0092] Coefficient-of^variation YA(O-IOO) ={sigmay/D(0-1 00)} xlOO of circularity [among a formula, D (0-100) 
expresses the number pitch diameter which **(ed) total of the projected area diameter of the toner particle 
contained in a 3-micrometer or more projected area diameter [10 micrometer or less ] size range with the total 
toner particle number n. and sigmay expresses the standard deviation of circularity distribution of the toner 
particle contained in a 3-micrometer or more projected area diameter [10 micrometer or less ] size range]. 
[0093] In addition, standard deviation sigmay of circularity distribution is called for from the following formula. 
Standard deviation sigmay= [sigma{Yi-Y(0-100)} 2/n] 1/2 [Yi expresses the circularity of each toner particle in a 
3-micrometer or more projected area diameter [10 micrometer or less ] size range among a formula]. 
[0094] moreover, this invention — setting — projected area diameter number distribution of a toner — with the 
average circularity Y of the toner particle below the diameter of 30% in 3-micrometer or more size range 10 
micrometers or less to kick (0-30) projected area diameter number distribution of a toner — it is — a projected 
area diameter 3 micrometers or more — having — and projected area diameter number distribution of a toner - 
- total of the circularity of a toner particle which has a projected area diameter below the diameter of 30% in 3- 
micrometer or more size range 10 micrometers or less to kick It is the value which **(ed) with the toner particle 
number n (0-30) which has a projected area diameter below 3-micrometer or more diameter of 30%. for example, 
when 5000 toner particles are measured by the 3-micrometer or more projected area diameter [10 micrometer 
or less ] size range Total of the circularity of 1 500 toner particles to a toner particle which has the small 
projected area diameter which is 30% value of the total toner particle number 5000 in the 1 500th from the toner 
particle which has the minimum projected area diameter in a 3-micrometer or more projected area diameter [10 
micrometer or less ] size range The value which ^^(ed) by several 1 500 of a toner particle which have a 
projected area diameter below 3-micrometer or more diameter of 30% serves as the average circularity Y (0-30). 
In an example when 5000 toner particles are similarly measured by the 3-micrometer or more projected area 
diameter [10 micrometer or less ] size range More than the diameter of 35% the average circularity Y of the 
toner particle below the diameter of 65% (35-65) Total of the circularity of 1501 toner particles to a toner 
particle which has the small projected area diameter which is a value in the 3250th 65% from the toner particle 
which has the small projected area diameter which is 35% value of the total toner particle number 5000 in the 
1750th in a 3-micrometer or more projected area diameter [10 micrometer or less ] size range It becomes the 
value which **(ed) by several 1501 of a toner particle which has a projected area diameter below the diameter 
of 65% more than the diameter of 35%. The average circularity Y of the toner particle more than the diameter of 
70% (70-100) In a toner particle to 3-micrometer or more projected area diameter [ which has the small 
projected area diameter which is 70% value of the total toner particle number 5000 in the 3500th in a 3 
micrometer or more projected area diameter / 10 micrometer or less / size range / 10 micrometer or less ] size 
range It becomes the value which **(ed) total of the circularity of 1501 toner particles to a toner particle which 
has the greatest projected area diameter by several 1 501 of a toner particle which has a projected area 
diameter 10 micrometers or less more than the diameter of 70%. 

[0095] moreover, this invention — setting — projected area diameter number distribution of a toner — in the 
coefficient of variation YA (0-30) of the circularity of the toner particle below the diameter of 30% in 3- 
micrometer or more size range 10 micrometers or less to kick A projected area diameter is the value given with 
the percentage of standard deviation sigmay (0-35) of circularity distribution of the toner particle contained in 
the size range below 3-micrometer or more 30% diameter of a projected area diameter to the number pitch 
diameter D of the toner particle contained in the size range below 3-micrometer or more diameter of 30% (0-30). 
This coefficient of variation YA (0-30) is an index for comparing the breadth of circularity distribution of the 
toner particle contained in the size range below 3-micrometer or more 30% diameter of a projected area 
diameter with the breadth of circularity distribution of the toner particle of a toner size range which removes a 
toner particle-size factor and is different. Similarly, the coefficient of variation YA (35-65) of the circularity of 
the toner particle below the diameter of 65% and the coefficient of variation YA (70-100) of the circularity of the 
toner particle more than the diameter of 70% are called for from the following type more than the diameter of 
35%. 

YA (35-65) — among sigmay (70-100) / sigmay (35-65) / ={D(35-65)} x100YA(70-100) ={0(70-1 00)} x100[type D 
(35-65) and D (70-100) — projected area diameter number distribution of a toner — the projected area 
diameter in 3-micrometer or more size range 10 micrometers or less to kick total of the projected area diameter 
of the toner particle contained in the size range below the diameter of 65%, and more than the diameter of 70% 
more than the diameter of 35% The number pitch diameter of the toner particle contained in said specific size 
range which **(ed) by the number of toner particles by which a projected area diameter is contained in the size 
range below the diameter of 65% and more than the diameter of 70% more than the diameter of 35% is expressed. 
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sigmay (35-65) and sigmay (70-100) express the standard deviation of circularity distribution of the toner 
particle contained in the size range below the diameter of 65%, and more than the diameter of 70% more than the 
diameter of 35% of projected area diameters — ] . 

[0096] In addition, above-mentioned standard deviation sigmay (0-30), sigmay (35-65), and sigmay (70-100) are 
called for from the following type. 

sigmay (0-30) = — [— sigma — {— Yj-Y (0-30) — } — two — /— n (0-30) — ] — one — /— two — sigma — 
y (35-65) — = — [— sigma — {— Yk-Y (35-65) — } — two — /— n (35-65) — ] — one — /— two — sigma - 
- y (70-100) — = — [— sigma — {— Yl-Y (70-100) — } — two — /— n (70-100) ~] — ] — one — /— two — 
[ — a formula — inside — Yj, Yk, and Yl express the circularity of each toner particle in the size range below the 
diameter of 65%, and more than the diameter of 70% more than the diameter of 35% of projected area diameters 
below the diameter of 30% of projected area diameters, n (0-30), n (35-65), and n (70-100) express the toner 
particle number contained in the size range below the diameter of 65%, and more than the diameter of 70% more 
than the diameter of 35% of projected area diameters below the diameter of 30% of projected area diameters — 

]. 

[0097] Moreover, in this invention, whenever [ average irregularity / which was mentioned above ], as concrete 
technique for asking for the coefficient of variation of the coefficient of variation of whenever [ concavo- 
convex ], average circularity, and circularity, the toner particle projection image expanded according to optical 
system is incorporated to image-analysis equipment, and it asks for a projected area diameter, a boundary 
length, maximum length, and area, and the value of whenever [ about each particle / irregularity ], and circularity 
is computed, and it asks by carrying out statistics processing of these values. 

[0098] It is required for the total measurement toner particle number n contained in a 3-micrometer or more 
projected area diameter [10 micrometer or less ] size range in order to compute the coefficient of variation of 
the coefficient of variation which is whenever [ concavo-convex ], average circularity, and circularity whenever 
[ average irregularity / to which it set to this invention, and the size range be divided and limited ], and to 
acquire the dependability of these values to be about [ 3000 or more ], and in order to raise more the 
dependability of the coefficient of variation of whenever [ concavo-convex, and circularity, it is desirable to 
make the total measurement toner particle number n or more into 5000. 

[0099] Thus, as a concrete measuring device which can perform efficiently analysis of whenever [ irregularity / 
of many toner particles ], and, circularity, there is a multi-image analyzer (the Beckmann coal tar company 
make). 

[0100] A multi-image analyzer used to combine the function which photos a particle image with a CCD camera 
to the particle-size-distribution measuring device by the electric resistance method, and the function which 
carries out image analysis of the photoed particle image. In a detail, in an electrolytic solution, it detects by the 
electric resistance change at the time of a particle passing the aperture of the multi-sizer which is a particle- 
size-distribution measuring device according the measurement particle distributed to homogeneity with the 
supersonic wave etc. to an electric resistance method, light is emitted in a stroboscope synchronizing with this, 
and a particle image is photoed with a CCD camera. This particle image is downloaded to a personal computer, 
and carries out image analysis after binary-izing. 

[0101] The absolute deviation Z of the non-subtlety particle external additive coating weight to the toner 
particle below the diameter of 65% number (35-65) and the absolute deviation Z of the non-subtlety particle 
external additive coating weight to the toner particle more than the diameter of 70% number (70-100) are 
explained to a detail more than the diameter of 35% number in 3-micrometer or more size range 10 micrometers 
or less of the toner in this invention. 

[0102] The absolute deviation of the non-subtlety particle external additive coating weight to a toner particle is 
the following, and it can make and ask for it. First, toner particle diameter and non-subtlety particle external 
additive coating weight are measured about each toner particle, statistics processing of these data is carried 
out, and an approximate expression is searched for. It asks for the ratio of difference with the calculated value 
of the non-subtlety particle external additive coating weight in the toner particle diameter corresponding to this, 
and the calculated value of non-subtlety particle external additive coating weight as an absolute error of the 
non-subtlety particle external additive coating weight to each toner particle on the measured-value data of the 
non-subtlety particle external additive coating weight to each toner particle, and the above-mentioned 
approximate expression. It asks for the absolute deviation of the non-subtlety particle external additive coating 
weight to a toner particle by averaging this absolute error. 

[0103] The absolute deviation of the non-subtlety particle external additive coating weight to the toner particle 
in this invention is an index which shows dispersion in the non-subtlety particle external additive coating weight 
to each toner particle. 

[0104] Let absolute deviation which shows dispersion in the atomic number (mass) of the inorganic atom (it is 
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[ in the case of Si atom and a titania ] aluminum atom in the case of Ti atom and an alumina when for example, a 
non-subtlety particle external additive Is a silica) contained in the non-subtlety particle external additive 
adhering to a toner particle be the absolute deviation of the non-subtlety particle external additive coating 
weight to a toner particle in this invention. 

[0105] The atomic number (number proportional to the coating weight of a non-subtlety particle external 
additive) of the inorganic atom contained in the non-subtlety particle external additive to each toner particle in 
this invention can be measured with the particle analyzer PT 1000 (YOKOGAWA ELECTRIC CORP. make). 
[0106] The particle analyzer PT 1000 is Japan. Hardcopy It is the microwave induction type atmospheric 
pressure helium plasma quantometer which measures by the principle of a 65-68-page publication of '97 
collected works. This equipment is introduced to the hot non-thermal equilibrium mold plasma with a high 
electron temperature which exceeds every [ a piece ], electron density 5x1013cm-3, and excitation temperature 
3,300K and 2O,000K for particles, such as a toner, and the element of a luminescence object, a particle number, 
the atomic number (mass) of an element, and the particle size of a particle are analyzed from the emission 
spectrum accompanying the element which constitutes a particle by the plasma being excited. Luminescence 
wavelength can ask for an element and a particle number can ask for the number of luminescence peaks, and the 
atomic number (mass) of an element from the height of a luminescence peak, respectively. 
[0107] In helium plasma luminescence, an element has an emission spectrum peculiar to each element. In order 
to ask for the atomic number in the inside of the sample of a certain element, it will be set as a spectroscope by 
making luminescence wavelength peculiar to the element into measurement wavelength, and the height of a 
luminescence peak will be measured. Measurement wavelength is the wavelength of moderate sensibility (in the 
cases of many high sensibility) from the content of the element in a sample, and it is desirable to choose the 
wavelength in which disturbance is not carried out by luminescence of other elements contained in a sample. 
[0108] The non-subtlety particle external additive coating weight to the toner particle measured with the 
particle analyzer PT 1000 is the atomic number (mass) of the inorganic atom called for from the height of 
luminescence of the inorganic atom contained in the non-subtlety particle external additive which emits light 
synchronizing with luminescence of the carbon atom which is the configuration element of binding resin. 
[0109] The non-subtlety particle external additive coating weight to a toner particle is calculated from the 
synchronia of luminescence of the carbon atom which is the configuration element of binding resin, and 
luminescence of the inorganic atom (in the case of Si atom and a titania, in the case of Ti atom and an alumina, 
it is aluminum atom when for example, a non-subtlety particle external additive is a silica) contained in a non- 
subtlety particle external additive. 

[01 10] When the difference of the luminescence time amount of a carbon atom and the luminescence time 
amount of the inorganic atom contained in a non-subtlety particle external additive is less than 26 msecs, the 
synchronia of luminescence is accepted and it is Judged that luminescence of a carbon atom and the inorganic 
atom contained in a non-subtlety particle external additive synchronizes. It is interpreted as meaning that the 
non-subtlety particle external additive has adhered to the **** bee and the toner particle front face. 
[01 1 1] When a luminescence time lag is larger than 26msec(s). it is Judged as luminescence by the particle with 
separate luminescence of a carbon atom and an inorganic atom, and luminescence of an inorganic atom 
interprets it as meaning that the non-subtlety particle external additive is isolated from the toner particle front 
face. 

[0112] In the particle analyzer PT 1000, an emission spectrum is electrical-signal-ized in photograph mull, an 
electrical signal peak is searched with the data converter of the resolving power for 130 microseconds, and 
memory of the electrical potential difference and time amount of a peak is carried out. The peak voltage value 
actually taken out as data is the cube root of the detected electrical potential difference. 

[01 13] The particle size of a particle is called for as the equivalent grain size which assumed the particle of the 
real ball made only by the measurement element called for from the atomic number (mass) of an element, or a 
conversion equivalent grain size as the compound by setting up the grain-size correction factor in the specific 
compound containing a measurement element. 

[0114] The height of the luminescence peak in the specific wavelength in the emission spectrum of an element is 
proportional to the atomic number (mass) of the element mostly. Moreover, since the cube root of the atomic 
number of an element is proportional to an equivalent grain size (what assumed the particle of the real ball made 
only by the element when luminescence of a certain element was obtained), a cube root electrical potential 
difference will be proportional to particle diameter (conversion equivalent grain size to the specific compound 
containing an equivalent grain size and a measurement element). 

[01 15] It is thought that the non-subtlety particle external additive coating weight to each toner particle is 
proportional to the surface area of a toner particle in ideal externally adding (externally adding which satisfies all 
the requirements of the particle size of a non-subtlety particle external additive being almost uniform, being able 
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to ignore to a toner particle, a toner particle front face being fully smooth and homogeneous, and a non-subtlety 
particle external additive adhering to a toner particle in one or less layer at homogeneity). 

[01 16] Therefore, when a toner particle is a real ball, it is thought that the non-subtlety particle external additive 
coating weight to a toner particle is proportional to the 2-/cube of the cube root (cube root electrical potential 
difference) of the electrical potential difference obtained by carrying out photo electric conversion of the 
conversion (polystyrene) equivalent grain size and luminescence peak height of a carbon element which are 
measured with the particle analyzer PT 1000. 

[01 17] However, the non-subtlety particle external additive coating weight to the actual toner particle measured 
with the particle analyzer PT 1000 is not proportional to the 2-/cube of the cube root electrical potential 
difference of a carbon atom. This is considered because a requirement for a toner particle to attain not a real 
ball (whenever [ circularity / of a toner particle / and irregularity / neither of ] being 1) but ideal externally 
adding is not satisfied, either. 

[01 18] Between the cube root electrical potential differences of the carbon atom called for from the cube root 
electrical potential difference of the inorganic atom called for from the peak height of luminescence of the 
inorganic atom which is contained in the synchronizing non-subtlety particle external additive according to 
examination of this invention persons, and the peak height of luminescence of the carbon atom which is the 
configuration element of the binding resin of a toner particle, it is following type Y=a-Xn (n> 2/3). 
( — however, the cube root electrical potential difference of the carbon atom called for from the luminescence 
height of the carbon atom whose X is the configuration element of the binding resin of a toner particle, and Y are 
the cube root electrical potential differences of the inorganic atom called for from the height of luminescence of 
the inorganic atom contained in a non-subtlety particle external additive.) — it became clear that correlation is 
high. 

[01 19] It is thought that dispersion in the non-subtlety particle external additive coating weight to a toner 
particle is expressed by dispersion over correlation with the cube root electrical potential difference of the 
inorganic atom called for from the height of luminescence of the inorganic atom contained in a non-subtlety 
particle external additive and the cube root electrical potential difference of the carbon atom called for from the 
luminescence height of the carbon atom which is the configuration element of the binding resin of a toner 
particle. 

[0120] this invention persons The end of wholeheartedly examination. To 3-micrometer or more size range 10 
micrometers or less of a toner The carbon called for from the luminescence height of the carbon atom which is 
the configuration element of the binding resin of the cube root electrical potential difference of an inorganic 
atom, and a toner particle called for from the height of luminescence of the inorganic atom contained in the non- 
subtlety particle external additive in which dispersion in the non-subtlety particle external additive coating 
weight to the toner particle below the diameter of 65% number is shown more than the diameter of 35% number 
that can be set The absolute deviation to the above-mentioned correlation with an atomic cube root electrical 
potential difference Z (35-65), To 3-micrometer or more size range 1 0 micrometers or less of a toner The cube 
root electrical potential difference of the inorganic atom called for fr'om the height of luminescence of the 
inorganic atom contained in the non-subtlety particle external additive in which dispersion in the non-subtlety 
particle external additive coating weight to the toner particle more than the diameter of 70% number which can 
be set is shown, and the cube root electrical potential difference of the carbon atom called for from the 
luminescence height of the carbon atom which is the configuration element of the binding resin of a toner 
particle Z (70-100) the absolute deviation to the above-mentioned correlation by satisfying following relational- 
expression Z(35-65) <0.3Z(70-100) <0.3|Z(35-65)-Z(70-100) |<0.10.9<Z (35-65) / Z(70-100) < 1.2 The toner 
grain-size dependency of the coating weight of the external additive to a toner particle was adjusted good, and 
also by long-term repeat use. compared with the former, fluctuation of the frictional electrification property of a 
toner was small, and the knowledge of the toner in which the development nature stabilized exceptionally and 
imprint nature are shown being obtained was carried out, and it resulted in this invention. 
[0121] It measures in the environment of 60% of humidity at 23 degrees C 0.1%, using the gaseous helium of 
oxygen content as a concrete measuring method. 

[0122] 247.860nm is used for measurement wavelength for example, by the carbon atom. Although 
recommendation measurement wavelength is set as the body of equipment, as for the measurement wavelength 
of the inorganic atom contained in a non-subtlety particle external additive, it is desirable to use 396.1 50nm by 
232.232nm or 334.900nm. and aluminum atom with 288.1 60nm and Ti atom by Si atom for example. Measurement 
of the luminescence reinforcement of the inorganic element resulting from the carbon element and non-subtlety 
particle external additive resulting from the binding resin of a toner particle chooses the channel recommended 
by PTIOOO. 

[0123] Using an exclusive sampler, a sample makes the toner of a minute amount stick to a filter (for 0.5 
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micrometers or less of an aperture to be desirable) with a diameter of 25mm, and creates it. As for the amount 
of adsorption toners, it is desirable to set up so that the number of luminescence of a carbon atom may become 
800**200 pieces with one scan. 

[0124] Measurement repeats a scan until the number of luminescence of a carbon atom becomes 10000 or more 
in all, and it integrates the number of luminescence. 

[0125] Although the signal proportional to the atomic number (mass) of an element is detected in the particle 
analyzer PT 1000, in order to secure the dependability, the measurable range is restricted with each element 
(each measurement wavelength). For example, by the carbon atom (measurement wavelength of 247.860nm), it is 
about 1.9-13 micrometers (at the time of gaseous helium use of 0.1% oxygen content) in the diameter of 
polystyrene conversion. For this reason, by the toner particle which has a big particle size (13 micrometers or 
more), the carbon atomic weight contained to one toner particle becomes large, and it becomes difficult to 
measure a regular grain size of a toner. Therefore, when measuring the toner which has the particle of a 
comparatively big particle size, it is desirable to avoid this problem by measuring the cube root electrical- 
potential-difference value of the channel which measures a carbon atom by setup (setup of LowVoltage (1.8V)) 
made low. 

[0126] The sensibility in the noise level and the measurement wavelength of an element resulting from 
turbulence of the plasma etc. is related to the minimum of measuring range. In order to measure a noise level for 
every scan and to set up a noise cut level in the particle analyzer PT 1000, it is desirable to use the data of only 
a scan to which the noise cut level was equal in data analysis. 

[0127] In this invention, it analyzed using the data whose noise cut level is 1.2V by the carbon atom. Although 
the noise cut level of the inorganic atom contained in a non-subtlety particle external additive changed with 
selections of an element, measurement wavelength, etc., by Si atom, it analyzed using the data which are 1 .3V by 
1.3V and aluminum atom with 1.3V and Ti atom, for example. 

[0128] Based on this data, Z (70-100) is computed for the absolute deviation of the non-subtlety particle 
external additive coating weight to the toner particle more than the diameter [ in / for the absolute deviation of 
the non-subtlety particle external additive coating weight to the toner particle below the diameter of 65% 
number / Z (35-65), and 3-micrometer or more size range 10 micrometers or less of a toner ] of 70% number 
more than the diameter of 35% number in 3-micrometer or more size range 10 micrometers or less of a toner. 
[0129] First, the data of the luminescence time amount of the luminescence peak of all the particles measured 
with the noise cut level predetermined by the particle analyzer PT 1000 and the cube root electrical potential 
difference calculated from the luminescence peak are moved on the software for a spreadsheet or statistics 
processing. 

[0130] All data are rearranged into ascending order on the basis of the cube root electrical potential difference 
of a carbon atom, the cube root electrical potential difference of a carbon atom is 0, and the data with which the 
cube root electrical potential difference of the inorganic atom contained in a non-subtlety particle external 
additive is obtained are carved. The data which were able to be carved here are excepted from the processed 
data for this invention as a thing resulting from the non-subtlety particle external additive which is isolated from 
a toner particle front face and exists independently. 

[0131] Next, the frequency distribution curve of the cube root electrical potential difference of a carbon atom is 

created, and the mode value of a cube root electrical potential difference is calculated. 

[0132] By the same technique, using the projected area diameter of the toner obtained with a multi-image 

analyzer, a number frequency distribution curve is created and the mode value of a projected area diameter is 

calculated. 

[0133] It asks for the cube root electrical potential difference of the carbon atom which is equivalent to 3 
micrometers of projected area diameters of the toner obtained with a multi-image analyzer, and 10 micrometers 
from the ratio of the mode value of a projected area diameter, and the mode value of a cube root electrical 
potential difference. 

[0134] For example, when the mode value of the cube root electrical potential difference of the carbon atom 
from which the mode value of the projected area diameter of the toner obtained with a multi-image analyzer is 
acquired with the particle analyzer PT 1000 by 6 micrometers is 5V, 3 micrometers of projected area diameters 
and 10 micrometers shall be equivalent to the cube root electrical potential differences 2.5V and 8.33V of a 
carbon atom. 

[0135] From said processed data, the data of under the cube root electrical potential difference on which the 
cube root electrical potential difference of a carbon atom is equivalent to 3 micrometers of projected area 
diameters, and data with the bigger cube root electrical potential difference of a carbon atom than the cube root 
electrical potential difference equivalent to 10 micrometers of projected area diameters are removed, and the 
parent data (data in 3-micrometer or more size range 10 micrometers or less) for asking for the absolute 
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deviation in this invention are created. 

[0136] Next, 70% value of the cube root electrical potential difference of the carbon atom in 3-micrometer or 
more size range 10 micrometers or less is calculated. It is the cube root electrical potential difference of the 
carbon atom of the data which count 70% value from the data which have the minimum cube root electrical 
potential difference in the above-mentioned parent data, and have the cube root electrical potential difference 
small to the Qth (Q=0.7xm) which is a total of data several m [ of the above-mentioned parent data ] 70% value. 
When Q which is a total of data several m 70% value has a value below decimal point, an integer Q is determined 
by rounding off. Similarly, a value and 65% value are calculated 35%. 

[0137] Next, about the parent data whose cube root electrical potential difference of a carbon atom is beyond 
70% value, an axis of ordinate (Y-axis) is set as the cube root electrical potential difference of the inorganic 
atom which contains the cube root electrical potential difference of a carbon atom in a non-subtlety particle 
external additive at an axis of abscissa (X-axis), a scatter diagram graph is created, and it asks for power 
approximation curvilinear type Y=alpha-X beta of this scatter diagram. 

[0138] The value of Y which substitutes the cube root electrical potential difference of a carbon atom as a value 
of X of the obtained power approximation curvilinear type, and is obtained, The difference with the cube root 
electrical potential difference of the inorganic atom contained in the non-subtlety particle external additive 
corresponding to the cube root electrical potential difference of the substituted carbon atom was searched for, 
and what **(ed) this difference as a value of X of a power approximation curvilinear type with the value of Y 
which substitutes the cube root electrical potential difference of a carbon atom, and is obtained was computed 
as an error. 

[01 39] That to which the error integrated the error value and **(ed) only what is forward with the number of 
addition data is the absolute deviation Z in this invention (70-100). 

[0140] Furthermore, the absolute deviation Z in this invention (35-65) is the following, and it makes and asks for 
it. 

[0141] The value of Y which substitutes the cube root electrical potential difference of a carbon atom for the 
power approximation curvilinear type computed when asking for absolute deviation Z (70-100) as a value of X, 
and is obtained about the parent data whose cube root electrical potential differences of a carbon atom are 
beyond 35% value and below 65% value. The difference with the cube root electrical potential difference of the 
inorganic atom contained in the non-subtlety particle external additive corresponding to the cube root electrical 
potential difference of the substituted carbon atom was searched for, and what **(ed) this difference as a value 
of X of a power approximation curvilinear type with the value of Y which substitutes the cube root electrical 
potential difference of a carbon atom, and is obtained was computed as an error. It is the absolute deviation Z in 
this invention (35-65) which only that whose error is forward integrated the error value, and **(ed) it with the 
number of addition data among the data whose cube root electrical potential differences of a carbon atom are 
beyond 35% value and below 65% value. 

[0142] In this invention, a toner needs to contain the toner particle more than 80 volume % in 3-micrometer or 
more size range 10 micrometers or less of volume particle size distribution. When many particles are included in 
10 micrometers or more by volume particle size distribution, the imprint nature as the whole toner falls and the 
definition of the thin line in the toner image obtained and the image quality of a graphic deteriorate. When many 
particles are included in both (3 micrometers or less or 3 micrometers or less, and 10 micrometers or more) by 
volume particle size distribution, the frictional electrification homogeneity as the whole toner falls, and becomes 
easy to produce fogging in the toner image obtained, or an image concentration fall. On the other hand, a toner 
cannot produce these problems easily due to containing the toner particle more than 80 volume % in 3- 
micrometer or more size range 1 0 micrometers or less of volume particle size distribution, and can acquire the 
effectiveness of the development nature and imprint nature by which this invention was stabilized. 
[01 43] In this invention, although the volume particle size distribution of a toner are measurable by various 
approaches, such as a Coulter counter TA-II mold or a coal tar multi-sizer (coal tar company make), the 
interface and personal computer which output volume particle size distribution using a coal tar multi-sizer (the 
Beckmann coal tar company make) in this invention are connected, and an electrolytic solution adjusts a NaCI 
water solution 1% using the 1st class sodium chloride. For example, ISOTON R-II (made in coal tar scientific 
Japan) can be used, as a measuring method — the inside of 1 00-1 50ml of said electrolysis water solutions — as 
a dispersant — a surface active agent — 0.1 -5ml of alkylbenzene sulfonate is added preferably, and 2-20mg of 
test portions is added further. The volume integral cloth was computed by having carried out distributed 
processing of the electrolytic solution which suspended the sample for about 1-3 minutes with the ultrasonic 
distribution vessel, and having measured the volume of a toner particle 2 micrometers or more, and the number 
by said coal tar multi-sizer, using 1 00-micrometer aperture as an aperture. 
[0144] The toner of this invention needs to have a non-subtlety particle external additive. 

http:/ /www4.ipdl.ncipi.go.jp/cgi-bin/tran_web^cgi.eije 2006/07/1 3 



JP.2003-280239>^ [DETAILED DESCRIPTION] 18/37 ^— 

[0145] As for this non-subtlety particle external additive, it is desirable that the number pitch diameter (primary 
[ an average of] particle diameter) of a primary particle is 4-100nm. Since the good fluidity of a toner is not 
acquired but the frictional electrification grant to a toner particle tends to become an ununiformity when the 
number pitch diameter of the primary particle of a non-subtlety particle external additive is too larger than the 
above-mentioned range, or when the non-subtlety particle external additive of the above-mentioned range is not 
added, problems, such as increase of fogging, a fall of image concentration, and toner scattering, are unavoidable, 
moreover, the shelf life of a toner falls and a toner wins popularity within image formation equipment — the 
welding or the toner particle of toner particles becomes easy to produce fixing in the member in image formation 
equipment with thermal or mechanical load, furthermore, when the number pitch diameter of the primary particle 
of a non-subtlety particle external additive is smaller than 4nm Since it becomes easy to carry out behavior as 
large floe of particle size distribution with coherent [ coherent / of a non-subtlety particle external additive / 
becomes strong, and be hard to understand not by the primary particle but by crack processing / firm ], It 
becomes easy to produce the image defect by damaging an image omission by development, image support, 
developer support, or a contact electrification member of floe of a non-subtlety particle external additive etc. As 
for the number pitch diameter of the primary particle of these viewpoints to a non-subtlety particle external 
additive, it is more desirable that it is 6-50nm, and it is still more desirable that it is 8-35nm. 
[0146] In this invention, the number pitch diameter of the primary particle of a non-subtlety particle external 
additive is a value acquired by measuring as follows. That is, the photograph of the toner which carried out 
photomacrography with the scanning electron microscope, and the photograph of the toner mapped by the 
element which a non-subtlety particle external additive contains with elemental-analysis means, such as XMA 
further attached to the scanning electron microscope, can be contrasted, 100 or more primary particles of the 
non-subtlety particle external additive which adheres or separates and exists in the toner particle front face can 
be measured, and it can ask for a number pitch diameter. 

[0147] Moreover, as for a non-subtlety particle external additive, in this invention, it is desirable to contain at 
least one sort chosen from a silica, a titania, and an alumina. For example, although the so-called both of the wet 
silica manufactured from the dry type silica called the so-called dry process or the fumed silica generated by 
vapor phase oxidation of a silicon halogenide as silica pulverized coal, water glass, etc. are usable, few dry type 
silicas of manufacture remnants, such as Na20 and S03-, with few [ and ] silanol groups in the interior of a 
front face and silica pulverized coal are more desirable. Moreover, in a dry type silica, by using other metal 
halogenated compounds, such as an aluminum chloride and a titanium chloride, with a silicon halogenated 
compound in a production process, it is also possible to obtain the compound pulverized coal of a silica and 
other metallic oxides, and they are also included. 

[0148] Moreover, as for a non-subtlety particle external additive, in this invention, it is desirable that 
hydrophobing processing is carried out. By carrying out hydrophobing processing of the non-subtlety particle 
external additive, the fall of the electrification nature in the high-humidity environment of a non-subtlety particle 
external additive can be prevented, and the environmental stability of development properties, such as image 
concentration as a toner and fogging, can be raised more by raising the environmental stability of the amount of 
frictional electrifications of the toner particle by which the non-subtlety particle external additive adhered to the 
front face. By controlling fluctuation by the environment of the amount of frictional electrifications of a toner 
particle where the electrification nature of a non-subtlety particle external additive and a non-subtlety particle 
external additive adhered to the front face, the toner amount of supply to an image support top can be 
stabilized. 

[0149] As a processing agent of hydrophobing processing, it is independent, or the processing agent like a 
silicone varnish, various denaturation silicone varnishes, silicone oil, various denaturation silicone oil, a silane 
compound, a silane KABBU ring agent, other organic silicon compounds, and an organic titanium compound may 
be used together and processed. Also in it, a non-subtlety particle external additive is especially preferably good 
to be processed by silicone oil at least. 

[0150] That whose viscosity in 25 degrees C is 1 0-200,000mm2/s has [ the above-mentioned silicone oil ] a 
further 3,000-80,000mm2/s desirable thing. When the viscosity of silicone oil is too smaller than the above- 
mentioned range, there is an inclination for there to be no stability in processing of a non-subtlety particle 
external additive, for the processed silicone oil to transfer or deteriorate with heat and mechanical stress, 
and for image quality to deteriorate. Moreover, when viscosity is too smaller than the above-mentioned range, 
there is an inclination for uniform processing of a non-subtlety particle external additive to become difficult. 
[0151] Especially as silicone oil used, dimethyl silicone oil, methylphenyl silicone oil, alpha-methyl-styrene 
denaturation silicone oil, KURORU phenyl silicone oil. fluorine denaturation silicone oil, etc. are desirable, for 
example. 

[0152] As the approach of processing of silicone oil, the non-subtlety particle external additive and silicone oil 
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which were processed, for example with the silane compound may be directly mixed using mixers, such as a 
Henschel mixer, and the approach of spraying silicone oil may be used for a non-subtlety particle external 
additive. Or after making a suitable solvent dissolve or distribute silicone oil, the approach of adding a non- 
subtlety particle external additive, mixing, and removing a solvent may be used. The approach using a point with 
comparatively little generation of the floe of a non-subtlety particle external additive to a sprayer is more 
desirable. 

[0153] the throughput of silicone oil — the non-subtlety particle external additive 100 mass section — receiving 
— 1-30 mass section — 5-20 mass section is preferably good. 

[0154] If there are too few amounts of silicone oil than the above-mentioned range, good hydrophobicity will not 
be acquired, but if many [ too ], faults, such as fogging generating, will arise. 

[0155] Moreover, being processed by silicone oil after that is desirable at the same time it processes a non- 
subtlety particle external additive with a silane compound at least in this invention. When using a silane 
compound for processing of a non-subtlety particle external additive raises the adhesion to the non-subtlety 
particle external additive of silicone oil and it equalizes the hydrophobicity of a non-subtlety particle external 
additive, and electrification nature, it is especially preferably good. 

[0156] After performing a silanizing reaction, for example as a first stage reaction and vanishing a silanol group 
by the chemical bond as processing conditions for a non-subtlety particle external additive, a hydrophobic thin 
film can be formed in a front face by silicone oil as a second stage reaction. 

[01 57] Moreover, as for the developer of this invention, it is desirable that the content of a non-subtlety particle 
external additive is 0.3 to 3.0 mass [ of the whole toner ] %. The effectiveness of adding a non-subtlety particle 
external additive, when there are too few contents of a non-subtlety particle external additive than the above- 
mentioned range is not fully acquired, and it becomes easy to carry out behavior as floe to which the 
superfluous non-subtlety particle external additive was isolated from the toner particle front face to the toner 
particle when [ than the above-mentioned range ] more [ too ], and the white omission on the image by the 
development of floe etc. is produced. As for a non-subtlety particle external additive, it is still more desirable 
that it is 0.5 to 2.5 mass [ of the whole toner ] %. 

[0158] The non-subtlety particle external additive used by this invention has that desirable whose specific 
surface area by the nitrogen adsorption measured with the BET adsorption method is 20-250m2/g, and what is 
40-200m2/g is more desirable. According to a BET adsorption method, specific surface area can make nitrogen 
gas able to stick to a sample front face using specific-surface-area measuring device auto SOBU 1 (Yuasa 
Ionics make), and can compute specific surface area using a BET multipoint method. 

[01 59] As a class of binding resin which the toner particle used for this invention has, styrene resin, styrene 
system copolymerization resin, polyester resin, polyvinyl chloride resin, phenol resin, natural denaturation phenol 
resin, natural resin denaturation maleic resin, acrylic resin, methacrylic resin, Pori acetic-acid vinyl, silicone 
resin, polyurethane resin, polyamide resin, furan resin, an epoxy resin, xylene resin, a polyvinyl butyral, terpene 
resin, cumarone indene resin, petroleum system resin, etc. can be used, for example. 
[0160] As a comonomer to the styrene monomer of a styrene system copolymer For example, styrene 
derivative;, for example, an acrylic acid, or methyl acrylates, such as vinyltoluene. Acrylic ester, such as an ethyl 
acrylate, butyl acrylate, acrylic-acid dodecyl, acrylic-acid octyl, 2-ethylhexyl acrylate, and acrylic-acid phenyl; 
for example Methacrylic ester, such as a methacrylic acid or a methyl methacrylate, ethyl methacrylate, 
methacrylic-acid butyl, and methacrylic-acid octyl; for example The dicarboxylic acid ester which has double 
bonds, such as a maleic acid or maleic-acid butyl, maleic-acid methyl, and maleic-acid dimethyl; for example 
Vinyl ester, such as acrylamide, acrylonitrile, a methacrylonitrile, a butadiene or a vinyl chloride, vinyl acetate, 
and benzoic-acid vinyl; for example Ethylene system olefins, such as ethylene, a propylene, and a butylene; for 
example vinyl system monomers, such as vinyl ether [, such as vinyl ketones /, such as a vinyl methyl ketone 
and a vinyl hexyl ketone, /;, for example, vinyl methyl ether, vinyl ethyl ether, and the vinyl isobutyl ether, ];, are 
independent — or two or more are used. 

[0161] Carboxylate which the compound which mainly has the double bond in which two or more polymerizations 
are possible as a cross linking agent here is used, for example, has two double bonds, such as aromatic series 
divinyl compound [, such as a divinylbenzene and divinyl naphthalene, ];, for example, ethylene glycol diacrylate, 
ethylene glycol dimethacrylate, and 1 ,3-butanediol dimethacrylate; compound; which has divinyl compound [, 
such as a divinyl aniline, the divinyl ether, a divinyl sulfide, and a divinyl sulfone, ]; and three or more vinyl groups 
is used as independent or mixture. 

[0162] As for the glass transition point temperature (Tg) of binding resin, it is desirable that it is 50-70 degrees 
C. If glass transition point temperature is too lower than the above-mentioned range, the shelf life of a toner will 
fall to a case, and in being too high, it is inferior to fixable. 

[0163] It is one of the desirable gestalten to make the toner particle used by this invention contain a wax 
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component. As a wax contained to the toner particle used for this invention Low molecular weight polyethylene, 
low molecular weight polypropylene, polyolefine, A polyolefine copolymer, a micro crystallin wax, paraffin wax, 
Aliphatic hydrocarbon system waxes, such as the Fischer Tropsch wax; Oxide [ of aliphatic hydrocarbon system 
waxes such as oxidization polyethylene wax, ]; Or the waxes which use fatty acid ester, such as those block 
copolymerization object; camauba wax and montanoic acid ester wax, as a principal component; what was 
deoxidationHzed is mentioned [ all / a part or ] in fatty acid ester, such as deoxidation carnauba wax. 
Furthermore, saturation straight-chain fatty acid, such as a palmitic acid, stearin acid, a montanoic acid, or long- 
chain alkyi carboxylic acids that have a further long-chain alkyi group; Brassidic acid, Unsaturated fatty acid, 
such as an eleostearic acid and a BARINARIN acid; Stearyl alcohol, AralkyI alcohol, behenyl alcohol, cull now 
BIRUARUKORU, Polyhydric alcohol [, such as a saturated alcohol; sorbitol, ], such as long-chain alkyi alcohols 
which have cetyl alcohol, melissyl alcohol, or a further long-chain alkyi group; A linolic acid amide, Fatty-acid 
amides, such as oleic amide and a lauricacid amide; Methylenebis octadecanamide. Saturated fatty acid screw 
amides, such as an ethylene VISCA pudding acid amide, an ethylene screw lauric-acid amide, and hexa 
methylenebis octadecanamide Ethylene screw oleic amide, hexa methylenebis oleic amide. Unsaturated fatty acid 
amides, such as a - dioleoyi adipic-acid amide, and N'N. N'-dioleoyl sebacic-acid amide; Meta xylene screw 
octadecanamide, [ N, and ] Aromatic series system screw amides, such as an N and N -distearyl isophthalic acid 
amide; Calcium stearate, Lauric-acid calcium, zinc stearate. Fatty-acid metal salts, such as magnesium 
stearate ; (What is generally called metal soap) The partial esterification object of a fatty acid and polyhydric 
alcohol, such as a wax; behenic acid monoglyceride which made the aliphatic hydrocarbon system wax use and 
graft-ize vinyl system monomers, such as styrene and an acrylic acid; by the hydrogenation of vegetable fat and 
oil etc. The methyl ester compound which has the hydroxyl obtained is mentioned. 

[0164] this invention — setting — this wax — the binding resin 100 mass section — receiving — desirable — 
0.5 - 20 mass section — it is more preferably used in the range of 0.5 - 1 5 mass section. 
[0165] conventionally independent [ in well-known dyes and pigments, such as carbon black, lamp black, iron 
black, ultramarine blue, the Nigrosine color, the aniline bule, a copper phthalocyanine blue, Phthalocyanine Green, 
Hansa yellow G, rhodamine 6G, KARUKO oil blue, chrome yellow, Quinacridone, benzidine yellow, a rose bengal, a 
thoria reel methane system color, monoazo, and JISUAZO system dyes and pigments, ] as a coloring agent 
which the toner particle used for this invention has — or it can be used, mixing. 

[0166] As for the toner of this invention, it is desirable that it is the magnetic toner whose intensity of 
magnetization in magnetic field 79.6 kA/m is 10-40Am2/kg. As for the intensity of magnetization of a toner, it is 
more desirable that it is 20-35Am2/kg. 

[01 67] The reason for specifying the intensity of magnetization in magnetic field 79.6 kA/m in this invention is as 
follows. Although the intensity of magnetization (saturation magnetization) in magnetic saturation is used as an 
amount showing the magnetic properties of the magnetic substance, it is because the intensity of magnetization 
of the magnetic toner in the magnetic field which actually acts on a magnetic toner within image formation 
equipment in this invention is important. When a magnetic toner is applied to image formation equipment, the 
magnetic field which acts on a magnetic toner In order not to enlarge leakage of the magnetic field to the 
outside of image formation equipment, or in order to hold down the cost of a magnetic field generation source 
low In many image formation equipments marketed, it was dozens to 100 and dozens kA/m, and magnetic field 
79.6 kA/m (1000 oersteds) was chosen as a typical value of the magnetic field which actually acts on a magnetic 
toner within image formation equipment, and the intensity of magnetization in magnetic field 79.6 kA/m was 
specified. 

[0168] When the intensity of magnetization in magnetic field 79.6 kA/m of a toner is too smaller than the above- 
mentioned range, it becomes impossible for it to become difficult to perform toner conveyance by magnetic 
force, and to make homogeneity support a toner on toner support. Moreover, since the chain-like cluster of a 
toner cannot be formed in homogeneity when magnetic force performs toner conveyance, it becomes easy to 
produce fogging and image concentration nonuniformity. When the intensity of magnetization in magnetic field 
79.6 kA/m is too larger than the above-mentioned range, the magnetic coherent one between toner particles 
increases and it becomes easy to produce tailing of an image, or spilling. 

[0169] A toner particle is made to contain the magnetic substance as a means to obtain such a magnetic toner. 
As the magnetic substance which a toner particle is made to contain, the alloy of metals, such as metals, such 
as magnetic oxides of iron, such as magnetite, maghemite, and a ferrite, iron, cobalt, and nickel, or these metals, 
aluminum and cobalt, copper, lead, magnesium, tin, zinc, antimony, beryllium, a bismuth, cadmium, calcium, 
manganese, a selenium, titanium, a tungsten, and vanadium, and its mixture are mentioned. 
[0170] As magnetic properties of these magnetic substance, that 1-100Am2/kg and whose coercive force 10- 
200Am2/kg and residual magnetization are 1-30 kA/m under magnetic field 795.8 kA/m for saturation 
magnetization is used preferably. These magnetic substance is used in the 20 - 200 mass section to the binding 
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resin 100 mass section. Especially the thing that is mainly concerned with magnetite also in such the magnetic 
substance is desirable. 

[0171] Setting to this invention, the intensity of magnetization of a magnetic toner is the oscillatory type 
magnetometer VSM. It can measure by external magnetic field 79.6 kA/m at the room temperature of 25 
degrees C using P-1-10 (Toei Industry make). Moreover, the magnetic properties of the magnetic substance can 
be measured by external magnetic field 796 kA/m at the room temperature of 25 degrees C. 
[0172] Moreover, as for a toner, in this invention, it is desirable that the amount of frictional electrifications to 
the globular form iron powder of the particle size of the -200 mesh-on of 100-mesh pass is an absolute value, 
and is 20 - 1 00 mC/kg. When the amount of frictional electrifications of a toner is too smaller than the above- 
mentioned range in an absolute value, it becomes easy to produce the poor image like an imprint omission 
because the imprint nature of a toner particle falls. When the amount of frictional electrifications of a toner is 
too larger than the above-mentioned range in an absolute value, also by repeat use, the electrostatic coherent 
one of a toner increases in the pan with which it becomes difficult to stabilize the amount of frictional 
electrifications of a toner, and development nature falls. In the case of a magnetic toner, since a toner particle 
has magnetic coherent one, it is especially required to control electrostatic coherent one more, and as for the 
amount of frictional electrifications to the globular form iron powder of the particle size of the -200 mesh-on of 
100-mesh pass of a magnetic toner, it is desirable that it is 25 - 50 mC/kg in an absolute value. 
[0173] The measuring method of the amount of frictional electrifications of the toner in this invention is 
explained in full detail using a drawing. Fig. 6 is an explanatory view of the equipment which measures the 
amount of frictional electrifications of a toner. Under 23 degrees C and 60% environment of relative humidity, the 
mixture of the weight ratio 5:95 (it is iron powder carrier 9.5g for example, to toner 0.5g) of the toner which is 
going to measure the amount of frictional electrifications first, and the globular form iron powder carrier (for 
example, it is possible to use the globular form iron powder DSP 1 38 by the said sum iron powder company.) of 
the particle size of the -200 mesh-on of 100-mesh pass is put into the bottle made from polyethylene with a 
capacity of 50-1 00ml, and is shaken 100 times. Subsequently, about 0.5g of said mixture is put into the metal 
measurement container 62 which equips a bottom with the screen 63 of 500 meshes, and it covers with the 
metal free wheel plate 64. Weight of the measurement container 62 whole at this time is set into ^'Me, and this 
is set to W1 (g). Next, in the suction machine 61 (the part which touches the measurement container 62 at least 
is **3Me**), it draws in from the suction opening 67, the airflow control valve 66 is adjusted, and the pressure of a 
vacuum gage is set to 2450Pa. It draws in enough (for about 1 minute) in this condition, and suction removal of 
the toner is carried out. Potential of the electrometer 69 at this time is set to V (bolt). 68 is a capacitor and 
sets capacity to C (micro F) here. Moreover, weight of the whole measurement container after suction is made 
into ♦*** W2 (g). The amount of frictional electrifications of this toner is calculated like a bottom type. 
Amount (mC/kg) of frictional electrifications =CxV/of a toner (W1-W2) 

As for a toner, in this invention, it is desirable to contain an electric charge control agent. There is the following 
matter to control a toner to forward electric charge nature among electric charge control agents. 
[0174] The conversion object by Nigrosine, a fatty-acid metal salt, etc.; Tributyl benzyl ammonium-1-hydroxy-4- 
naphth sulfonate, Quarternary ammonium salt, such as tetrabutylammonium tetrafluoroborate. And onium salt 
and these lake pigments, triphenylmethane dye, and these lake pigments (as a lake-ized agent), such as 
phosphonium salt which is these analogs. A **** tungstic acid, a **** molybdic acid, a **** tungsten molybdic 
acid, A tannic acid, a lauric acid, a gallic acid, a ferricyanide. ferrocyanide, etc., The metal salt of a higher fatty 
acid; Dibutyltin oxide, dioctyl tin oxide, JIORUGANO tin oxide, such as dicyclohexyl tin oxide; JIORUGANO tin 
borate; guanidine compounds, such as dibutyltin borate, dioctyl tin borate, and dicyclohexyl tin borate, an 
imidazole compound. It is independent, or two or more kinds of these can be combined, and can be used. Also in 
these, the quarternary ammonium salt a triphenylmethane color compound and whose counter ion are not 
halogens is used preferably. Moreover, the single polymer of the monomer expressed with a general formula (1): 
A copolymer with the polymerization nature monomer like the styrene mentioned above, acrylic ester, and 
methacrylic ester can be used as a forward electric charge nature control agent. In this case, these electric 
charge control agents also have the operation as binding resin (all or part). 
[0175] 
[Formula 1] 
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[0176] The compound expressed especially with the following general formula (2) is desirable in the configuration 
of this invention. 
[01 77] 
[Formula 2] 




(2) 



J 



[0178] R1, R2, R3, R4, R5, and R6 express among [type the aryl group which is not permuted [ the alkyi group 
which is not permuted / the hydrogen atom which may differ even if mutually the same respectively, a 
permutation, or /, a permutation, or ]. R7, R8, and R9 express the hydrogen atom which may differ even if 
mutually the same respectively, a halogen atom, an alkyI group, and an alkoxy group. A- is] which shows anions, 
such as sulfate ion, nitrate ion, way acid ion, phosphoric acid ion, a hydroxide ion, organic sulfate ion, organic 
sulfonic-acid ion, organic phosphoric acid ion, carboxylic-acid ion, organic way acid ion, and tetrafluoroborate. 
[0179] Moreover, there is the following matter to control a toner to negative electric charge nature. For example, 
an organometallic complex and a chelate compound are effective and there is a metal complex of a monoazo 
metal complex, an acetylacetone metal complex, an aromatic series hide ROKISHI carboxylic acid, and an 
aromatic series die carboxylic-acid system. There are other phenol derivatives, such as an aromatic series hide 
ROKISHI carboxylic acid, aromatic series monochrome, polycarboxylic acid and its metal salt, an anhydride, 
ester, and a bisphenol. 

[0180] Moreover, the azo system metal complex expressed with the general formula (3) shown below is desirable. 

[0181] 
[Formula 3] 
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[0182] Especially as a central metal, Fe and Cr are desirable, a halogen, an alkyi group, and an anilide radical are 
desirable as a substituent, and liydrogen, ammonium, and aliphatic series ammonium are desirable as counter ion, 



[0183] Or the basic organic-acid metal complex shown in the following general formula (4) also gives negative 
triboelectric charging, and can use it for this invention. Especially as a central metal, Fe, aluminum, Zn, Zr, and 
Cr are desirable, a halogen, an alkyI group, and an anilide radical are desirable as a substituent, and hydrogen, 
alkali metal, ammonium, and aliphatic series ammonium are desirable as counter ion. Moreover, the mixture of the 
complex salt with which counter ion differs is also used preferably. 
[01 84] 
[Formula 4] 
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[0185] As an approach of making a toner containing an electric charge control agent, there are an approach of 
adding inside a toner particle and the approach of carrying out externally adding, although it is not what is 
determined as amount of these electric charge control agents used by the toner manufacture approach including 
the class of binding resin, the existence of other additives, and the distributed approach, and is limited uniquely - 
- desirable — the binding resin 100 mass section — receiving — 0.1 - 10 mass section — it is more preferably 
used in the range of 0.1 - 5 mass section. 

[0186] After mixing enough a component which was mentioned above with the mixer of a ball mill and others in 
manufacturing the toner particle concerning this invention, the method of using heat kneading machines, such as 
a heating roller, a kneader, and an extruder, kneading, performing surface treatment, such as toner configuration 
adjustment, grinding after cooling solidification, classification, and if needed, and obtaining a toner particle is 
desirable. 

[0187] As a manufacturing installation used when manufacturing a toner particle by the grinding method As a 
mixer, for example, a Henschel mixer (Mitsui Mining Co., Ltd. make); super mixer (Kawata Mfg. make); RIBOKON 
(Okawara Mfg. Co., Ltd. make); NAUTA mixer, a turbulizer and SAIKURO mix (Hosokawa Micron CORP. make) A 
rhe DIGE mixer (pine baud company make) is mentioned.; — spiral pin mixer (product made from Pacific Ocean 
machine ** Co.); — As a kneading machine, it is begun to carry out KRC kneader (Kurimoto, Ltd. make); Bus KO 
kneader (product made from Buss);TEM die pressing, and is an opportunity (Toshiba Machine Co., Ltd. 
make);TEX 2 shaft kneading machine (Japan Steel Works, Ltd. make) ;P CM kneading machine (the Ikegai place 
company make); [ 3 roll mills, a mixing roll mill, ] kneader (Inoue factory company make); — knee DEKKUSU 
(Mitsui Mining Co., Ltd. make); — MS type pressurized kneader — A Banbury mixer (Kobe Steel, Ltd. make) is 
mentioned. NIDARUDA (the Moriyama factory company make); as a grinder A counter jet mill, micron jet, an 
INOMAIZA (Hosokawa Micron CORP. make);IDS mold mill. A PJM jet pulverizer A turbo mill (turbo industrial 
company make) is mentioned. (Japanese pneumatic industrial company make); cross jet mill (Kurimoto, Ltd. 
make); — Ur Max (Nisso Engineering Co., Ltd. make); — SK Jet Ore Mill (Seishin Enterprise make); — KURIPU 
TRON (Kawasaki Heavy Industries, Ltd. make); — It is more desirable to use mechanical grinders, such as 
KURIPU TRON and a turbo mill, also in this. It is more desirable for a KURASSHIRU, Micron Classy fire, and 
SUPEDIKKUKURASHI fire (Seishin Enterprise make); turbo KURASSHI fire (Nissin engineering company make); 
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micron separator, TABOPU REXX (ATP). TSP separator (Hosokawa Mi cron CORP. make); elbow jet (Nittetsu 
Mining Co., Ltd. make), and dispersion separator (Japanese pneumatic industrial company make);YM micro cut 
(the Yasukawa business-affairs company make) to be mentioned, and to use hyperfractionation classifiers, such 
as elbow jet, also in this as a classifier, as the sieve equipment used in order to screen coarse grain etc. — an 
ultrasonic (Koei Sangyo CO., LTD. make); REZONA sheave and a gyroscope shifter (TOKUJU CO., LTD.); 
BAIBURA sonic system (Dalton Corp. make) — a; SONIKURIN (Sintokogio, Ltd. make); turbo screener (turbo 
industrial company make); micro shifter (Makino industrial company make); circular oscillating sieve etc. is 
mentioned. 

[0188] As an additive to the toner aiming at the various property grants used by this invention, the following is 
used, for example. 

(1) Abrasive material : metallic oxides (strontium titanate, cerium oxide, an aluminum oxide, a magnesium oxide, 
chrome oxide, etc.), nitrides (silicon nitride etc.), carbide, metal salts (silicon carbide etc.) (a calcium sulfate, a 
barium sulfate, calcium carbonate), etc. 

(2) Lubricant : fluororesin powder (polyvinylidene fluoride, polytetrafiuoroethylene, etc.), silicon system resin 
powder, fatty-acid metal salts (zinc stearate, calcium stearate, etc.), etc. 

[0189] To the toner particle 100 mass section, 0.05 - 10 mass section is used and, as for these additives, 0.1 - 5 
mass section is used preferably. These additives may be used independently or may be used together. [ two or 
more ] 

[0190] As [ both ] the development approach in the image formation equipment using the toner of this invention, 
1 component system or a two-component system development method can apply. 
[0191] A magnetic toner is conveyed on toner using magnetic force as a 1 component system 

developing-negatives method. The magnetic toner layer of a thin layer is formed on toner ^^^^ using toner 
thickness specification-part material. It is desirable to apply the non-contact magnetism 1 component system 
development approach of obtaining a toner image by transferring a toner particle from on toner ^^^^^^^ to up to 
latent-image support, using the electric field which produced and cheated out of toner ****** and a 50-500- 
micrometer gap between the latent-image support and toner ****** which have and counter. Moreover, the 
toner layer of a thin layer is formed on toner ****** which has elasticity using a nonmagnetic toner and toner 
thickness specification-part material. Contact toner ****** or the electric field which produced and cheated out 
of the gap 500 micrometers or less between the latent-image support and toner ****** which have and counter 
are used. It is desirable by transferring a toner particle from on toner ****** to up to latent-image support to 
apply the contact or the non-contact nonmagnetic 1 component system development approach of obtaining a 
toner image. 

[0192] The two-component system developer which mixed the carrier with a number mean particle diameter of 
10-100 micrometers with the nonmagnetic toner or the magnetic toner by the ratio of 1 / 99 - 20/80 is made to 
support on toner ****** as a two-component system developing-negatives method. It is desirable to contact 
toner ****** from on this toner ******, or to apply the two-component system development approach of 
obtaining a toner image by transferring a toner particle on the latent-image support which has a gap 500 
micrometers or less and counters. 

[0193] It is possible to apply the electrostatic image transfer method to which a toner image is transferred from 
image support to up to imprint material by producing and cheating out of direct-current electric field between 
the image support and the imprint members which support a toner image through imprint material (record 
medium) as the imprint approach in the image formation equipment using the toner of this invention. 
[0194] In this invention, an imprint process may be a process re-imprinted to imprint material (record media, 
such as paper), after imprinting the toner image formed of the development process on a middle imprint object. 
That is, the imprint material which receives the imprint of a toner image from image support may be middle 
imprint objects, such as an imprint drum. When using imprint material as a middle imprint object, a toner image is 
obtained from a middle imprint object by imprinting again to record media, such as paper. Various record media, 
such as pasteboard, are not approached by applying a middle imprint object, but the amount of transfer residual 
toners on image support can be reduced. 

[0195] Moreover, in this invention, it is desirable that the imprint member is in contact with image support 
through imprint material (record medium) at the time of an imprint. 

[0196] the contact imprint process which imprints the toner image on image support to imprint material while 
contacting image support in an imprint means through imprint material — as the contact pressure force of an 
imprint means — a linear pressure — 2.94 to 980 N/m, a certain thing is desirable and is 1 9.6 N/m - 490 N/m 
more preferably. If the contact pressure force of an imprint means is too smaller than the above-mentioned 
range, since generating of a conveyance gap of imprint material or a poor imprint becomes easy to take place, it 
is not desirable. When the contact pressure force is too larger than the above-mentioned range, degradation of a 
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photo conductor front face and adhesion of a toner particle are caused, and it comes to produce the toner 
welding on the front face of a photo conductor as a result. 

[01 97] As an imprint means in a contact imprint process, the equipment which has an imprint roller or an imprint 
belt is used preferably. It is preferably good that it is an elastic body by the layer of the solid or foaming texture 
to which the imprint roller had the conductive elastic layer which covers rodding and redding at least, and the 
conductive elastic layer carried out combination distribution of the electro-conductivity applying agent like 
carbon black, a zinc oxide, the tin oxide, and carbonization silicon, and adjusted the electric resistance value 
(volume resistivity) to resistance in 106 - 1010 ohm-cm at the spring material like a polyurethane rubber and 
ethylene-propylene-diene polyethylene (EPDM). 

[0198] As desirable imprint process conditions in an imprint roller, the contact pressure of an imprint roller is 
2.94 - 490 N/m, and is 19.6 N/m - 294 N/m more preferably. When the linear pressure as contact pressure 
force is too smaller than the above-mentioned range, a transfer residual toner increases and it becomes easy to 
check the electrification nature of image support. If the contact pressure force of an imprint means is too larger 
than the above-mentioned range, conductive impalpable powder becomes imprinted [ tend ] by imprint material 
by thrust, the electrification facilitatory effect of image support will fall and the recovery nature of the transfer 
residual toner in development coincidence cleaning will fall because the amount of supply to the image support 
or the contact electrification member of conductive impalpable powder decreases. Moreover, spilling of the toner 
on an image increases. 

[0199] As for the direct current voltage impressed at the contact imprint process which carries out electrostatic 
image transfer of the toner image to imprint material while making an imprint means contact image support 
through imprint material, it is desirable that it is **0.2-**1 OkV. 
[0200] 

[Embodiment of the Invention] Although an example is given to below and this invention is more concretely 
explained to it, this invention is not limited only to these examples. 

[0201] As <example 1> binding resin, the styrene butyl acrylate maleic-acid butyl half ester copolymer (peak 
molecular weight 32,000) 100 mass section, as a coloring agent — magnetite (the bottom of magnetic field 795.8 
kA/m — saturation magnetization — 85Am2/kg — ) Residual magnetization is mixed by 6Am2/kg, and coercive 
force mixes 5kA[/m ] 90 mass section, the monoazo iron complex (negative triboelectric charging control agent) 
2 mass section, and the polypropylene (release agent) 4 mass section with a blender. The crushing article which 
passed the mesh of 75 micrometers of openings obtained by carrying out coarse grinding after carrying out 
melting kneading by the extruder which heated mixture at 150 degrees C and cooling the obtained kneading 
object was pulverized using the pulverizer using a jet stream. 

[0202] Furthermore, the obtained pulverizing article was strictly classified with the trichotomy classifier using 
the Coanda effect (cut size: toner particle diameter 3 micrometers and 8 micrometers). After grinding the coarse 
powder (about 35 mass [ of a pulverizing article input ] %) produced by this classification using a mechanical 
grinder, it mixed with inside powder and it obtained the toner particle 1 (the produced fines are about 15 mass 
[ of a pulverizing article input ] %, and this excepted.). 

[0203] 1.2 mass % addition of A-1 which shows the toner particle 1 in Table 1 as a non-subtlety particle external 
additive to 98.8 mass % was done, it mixed to homogeneity by the mixer, and the toner 1 was obtained. 
[0204] When the obtained toner 1 was measured by the approach using a coal tar multi-sizer (the Beckmann 
coal tar company make), volume mean particle diameter was 7.13 micrometers. The toner 1 contained the toner 
particle of 95.1 volume % from the volume particle size distribution acquired in 3-micrometer or more size range 
10 micrometers or less, the toner particle of 0.8 volume % was contained in the less than (2 micrometers or 
more) 3-micrometer size range, and the toner particle of 4.1 volume % was contained in the size range 1 0 
micrometers or more (60 micrometers or less). 

[0205] Moreover, circularity was measured whenever [ projected area diameter / of each toner particle /, and 
irregularity ] by the approach [ toner / 1 ] using a multi-image analyzer (the Beckmann coal tar company make). 
The value concerning this invention obtained by analyzing the value acquired by this is shown in Table 2-4. 
[0206] Furthermore, the cube root electrical potential difference of the inorganic atom called for from 
luminescence of the inorganic atom which contains a toner 1 in the non-subtlety particle external additive which 
synchronizes with the cube root electrical potential difference of the carbon atom called for from luminescence 
of the carbon atom which is the configuration element of resinous principles, such as binding resin of a toner 
particle, by the approach using the particle analyzer PT 1000 (YOKOGAWA ELECTRIC CORP. make), and 
luminescence of a carbon atom was measured. The value concerning this invention obtained by analyzing the 
value acquired by this is shown in Table 5. 

[0207] 1550g of obtained toners 1 was put into what (the print rate was sped up so that it might become a part 
for 40-sheet/at the time of continuation, and the toner hopper of a cartridge was large-capacity-ized) 
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converted laser beam printer LBP-950 (Canon, Inc. make) of marketing, and it evaluated with the repeat print of 
30,000 sheets. 

[0208] The appraisal method of a print image is described below. 

[0209] (a) After ending early-stages of image concentration (40-50th sheet), and intermittent print-out of 30,000 
sheets, it was left on the 2nd and the image concentration of the 1 st sheet which switched on and printed out 
the power source again estimated. In addition, image concentration measured the relative concentration of the 
solid section [ as opposed to the print-out image of the white part of 0.00 in manuscript concentration ] using 
the "Macbeth reflection density meter" (made in Macbeth). An evaluation result is shown in Table 6. In addition, 
each notation in Table 6 means the following evaluations, respectively. 

A: Image concentration sufficient in order that even an image [ that it is very good and graphic ] may express to 
high definition (1.40 or more) 

B: Image concentration sufficient [ it is good, and ] in order to acquire high-definition image quality by the non 
graphic (1.35 or more and less than 1.40) 

C: Image concentration permitted as enough [ it is common, and ] when recognizing an alphabetic character 
(1.20 or more and less than 1.35) 

D: It is bad. Image concentration which is not permitted noting that concentration is thin (less than 1.20) 

(b) After ending early-stages of image fogging, and intermittent print-out of 30,000 sheets, the print-out image 
was sampled, from the difference of the whiteness degree of the white part of a print-out image, and the 
whiteness degree of a transfer paper, fogging concentration (%) was computed and image fogging was evaluated. 
The whiteness degree was measured in "RIFUREKUTO meter" (Tokyo Denshoku Co., Ltd. make). An evaluation 
result is shown in Table 6. In addition, each notation in Table 6 means the following evaluations, respectively. 

A: Fogging good [ very ] and generally non-recognized with the naked eye (less than 1 .5%) 

B: Fogging which cannot be recognized to be good and not to see carefully (1.5% or more thru/or less than 2.5%) 
C: Usually. Recognizing fogging is fogging (2.5% or more thru/or less than 4.0%) permitted although it is easy. 
D: It is bad. Fogging which it is recognized as image dirt and cannot be permitted (4.0% or more) 

(c) Imprint effectiveness was evaluated after ending early-stages of imprint effectiveness, and intermittent 
print-out of 30,000 sheets. The transfer residual toner on the photo conductor at the time of solid black image 
formation was taped on the Mylar tape, imprint effectiveness stripped off, and although it stuck the stripped-off 
Mylar tape in the paper, it evaluated it by the numeric value which deducted the Macbeth concentration from the 
Macbeth concentration although only the Mylar tape was stuck in the paper. An evaluation result is shown in 
Table 6. In addition, each notation in Table 6 means the following evaluations, respectively. 

A: It is very fitness (less than 0.05). 
B: Fitness (0.05 or more and less than 0.1) 
C: Usually (0.1 or more and less than 0.2) 
D: It is bad (0.2 or more), 

(d) The case where the poor image on which poor cleaning will be based by the time it ends intermittent print- 
out of 30,000 sheets from the early stages of cleaning nature did not arise was made into O, and the case where 
the poor image on which poor cleaning is based arose was made into x. An evaluation result is shown in Table 6. 
[0210] In the example and the example of a comparison of this invention, whenever [ average irregularity / of the 
toner particle in the size range defined as each ], using the multi-image analyzer (the Beckmann coal tar 
company make), the coefficient of variation of the coefficient of variation of whenever [ concavo-convex ], 
average circularity, and circularity is the following, and was made and computed. 

[021 1] That is. several drops of surfactants are added into 100-300ml of water which removed detailed comfort 
through the filter. A test portion is added to this a suitable amount (for example, 2-50mg), an ultrasonic 
distribution machine performs distributed processing for 3 minutes, and it measures using the sample variance 
liquid which adjusted the particle concentration of a test portion. Light is emitted in a stroboscope by making the 
pulse of the electric resistance change at the time of a particle passing 1 00-micrometer aperture into a trigger, 
and a particle image is photoed with a CCD camera. Under the present circumstances, although the pulse of the 
height more than a threshold is made into the trigger signal which makes a stroboscope emit light by making the 
pulse height of the electric resistance change more than a certain constant value into a threshold, it is required 
to set up a threshold so that the particle of 3 micrometers or more of projected area diameters may be photoed 
certainly. In order to raise the precision of synchronous luminescence of a stroboscope to passage of a particle 
and to obtain a particle image with little dotage, it is required to carry out the count of synchronous 
luminescence of a stroboscope (namely, photography rate of a particle image) in 60 or less times/second, and it 
is desirable to adjust the particle number which passes an aperture by adjusting the concentration of sample 
variance liquid, stirring conditions, etc. so that a second may come in 30 or less times /. It measured by setting 
up the photography rate of a particle image in fact, so that a second may come in 10-20 pieces /. 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran.web.cgi_ejje 



2006/07/13 



JP,2003-280239,A [DETAILED DESCRIPTION] 28/37 ^— v 

[0212] The number about 300,000 CCD camera of effective pixels is used for photography of a particle image 
through the optical system of one 40 times the optical scale factor of this combining the 20 times as many 
objective lens as this and the twice as many converter lens as this. Resolution is about 0.25 micrometers / 1 
pixel. This particle image is downloaded to a personal computer, and carries out image analysis after binary-izing. 

[0213] The particle shape data of an aspect ratio and the ratio of an envelopment boundary length and a 
boundary length are obtained through image analysis the projected area diameter of a particle, the diameter of 
the longest, area, the grain-size data of a spherical equivalent diameter and circularity, and whenever [ concavo- 
convex ]. Since the photography image-grain-size data configuration measurement data of all measurement 
particles is saved and it corresponds, when there is a photography image in which the precision of image analysis 
is reduced and which faded notably, the data per particle corresponding to the photography image which faded 
are deleted. The obtained numeric data was incorporated for the software (for example, Microsoft Excel 2000) 
which has a statistics processing facility, and the coefficient of variation of the coefficient of variation of 
whenever [ concavo-convex ]. average circularity, and circularity was computed whenever [ average 
irregularity / of the size range defined as each ]. 

[0214] In the example and the example of a comparison of this invention, using the particle analyzer PT 1000 
(YOKOGAWA ELECTRIC CORP. make), the absolute deviation of the non-subtlety particle external additive 
coating weight to the toner particle in the size range defined as each is the following, and was made and 
computed. 

[0215] It measured in the environment of 60% of humidity at 23 degrees C 0.1%, using the gaseous helium of 
oxygen content as a concrete measuring method. 

[0216] 247.860nm was used for measurement wavelength by the carbon atom. 288.1 60nm was used for the 
measurement wavelength of the inorganic atom contained in a non-subtlety particle external additive by Si atom. 
Measurement of the luminescence reinforcement of the inorganic element (Si atom) with which measurement of 
the luminescence reinforcement of the carbon element resulting from the binding resin of a toner particle 
originates one channel of a spectroscope in a non-subtlety particle external additive chose two channels of a 
spectroscope. 

[0217] Using the exclusive sampler, the sample made the toner of a minute amount stick to a filter (for an 
aperture to be 0.4 micrometers) with a diameter of 25mm, and created it. The amount of adsorption toners was 
set up so that the number of luminescence of a carbon atom might become 800**200 pieces with one scan. 
[0218] Measurement repeats a scan until the number of luminescence of a carbon atom becomes 10000 or more 
in all, and it integrates the number of luminescence. 

[0219] By the carbon atom, the noise cut level of the inorganic atom (Si atom) which a noise cut level contains 
in a non-subtlety particle external additive using the data which are 1.2V analyzed using the data which are 1.3V. 

[0220] First, only the data with which the cube root electrical potential difference of a carbon atom and the cube 
root electrical potential difference of an inorganic atom (Si atom) synchronize are picked out from the data of 
the luminescence time amount of the luminescence peak of the measured particle, and the cube root electrical 
potential difference calculated from the luminescence peak. 

[0221] Next, it was 5.41V, when the frequency distribution curve of the cube root electrical potential difference 
of a carbon atom was created and the mode value of a cube root electrical potential difference was calculated. 
[0222] Since the mode value of the projected area diameter of the toner obtained with a multi-image analyzer 
was 5.55 micrometers, the ratios of the mode value of a projected area diameter and the mode value of a cube 
root electrical potential difference were 5.55 / 5.41= 1.026. 

[0223] Therefore, the cube root electrical potential difference of the carbon atom equivalent to 3 micrometers of 
projected area diameters of the toner obtained with a multi-image analyzer was 3/1.026=2.92V, and the cube 
root electrical potential difference of the carbon atom equivalent to 10 micrometers was 10/1.026=9.75V. 
[0224] From said processed data, the data of under the cube root electrical potential difference (2.92V) on which 
the cube root electrical potential difference of a carbon atom is equivalent to 3 micrometers of projected area 
diameters, and data with the bigger cube root electrical potential difference of a carbon atom than the cube root 
electrical potential difference (9.75V) equivalent to 1 0 micrometers of projected area diameters were removed, 
and the parent data (data in 3-micrometer or more size range 10 micrometers or less) which consist of 7384 
particle data were created. 

[0225] From this parent data, 70% value of the cube root electrical potential difference of the carbon atom in 3- 
micrometer or more size range 10 micrometers or less was cube root electrical-potential-difference 6.1 IV of 
the carbon atom of data which has the cube root electrical potential difference small to the 5169th which is a 
total of data several m [ of the above-mentioned parent data ] 70% value. 
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[0226] Next, when the axis of ordinate (Y-axis) was set as the cube root electrical potential difference of the 
inorganic atom which contains the cube root electrical potential difference of a carbon atom in a non-subtlety 
particle external additive at an axis of abscissa (X-axis), the scatter diagram graph (shown in dravving 1 ) was 
created and it asked for the power approximation curvilinear type of this scatter diagram about the data whose 
cube root electrical potential difference of a carbon atom is beyond 70% value among parent data, it is Y=alpha- 
Xbeta (alpha=0.146;beta=0.865). 
It came out. 

[0227] The value of Y which substitutes the cube root electrical potential difference of a carbon atom as a value 
of X of the obtained power approximation curvilinear type, and is obtained, A difference with the cube root 
electrical potential difference of the inorganic atom contained in the non-subtlety particle external additive 
corresponding to the cube root electrical potential difference of the substituted carbon atom is searched for. 
Compute as an error what ^(ed) this difference as a value of X of a power approximation curvilinear type with 
the value of Y which substitutes the cube root electrical potential difference of a carbon atom, and is obtained, 
and only that whose error is forward integrates that error value, and is *i((ed) by 1062 addition data. It asked for 
the absolute deviation Z in this example 1 (70-100) with 0.132. 

[0228] furthermore, absolute deviation Z (35-65) about the parent data whose cube root electrical potential 
differences of a carbon atom are beyond 35% value and below 65% value The value of Y which substitutes the 
cube root electrical potential difference of a carbon atom for the power approximation curvilinear type computed 
when asking for absolute deviation Z (70-1 00) as a value of X, and is obtained, A difference with the cube root 
electrical potential difference of the inorganic atom contained in the non-subtlety particle external additive 
corresponding to the cube root electrical potential difference of the substituted carbon atom is searched for. 
What ^(ed) this difference as a value of X of a power approximation curvilinear type with the value of Y which 
substitutes the cube root electrical potential difference of a carbon atom, and is obtained is computed as an 
error. Only that whose error is forward among the data whose cube root electrical potential differences of a 
carbon atom are beyond 35% value and below 65% value integrated the error value, was **(ed) by 703 addition 
data, and it asked for the absolute deviation Z in this example with 0.156. 

[0229] In the <example 1 of comparison> example 1 , after pulverizing using the pulverizer using a Jet stream, the 
obtained pulverizing article is strictly classified with the trichotomy classifier using the Coanda effect (cut size: 
toner particle diameter 3 micrometers and 8 micrometers), and it mixes with inside powder, after grinding the 
coarse powder (about 35 mass [ of a pulverizing article input ] %) produced by this classification using the 
pulverizer using a Jet stream. It classified strictly with the trichotomy classifier which used the Coanda effect 
again, and the toner particle 2 was obtained so that it might become the same particle size distribution as the 
toner particle 1 of an example 1 about the obtained toner particle. 

[0230] The toner 2 of which 1.2 mass % addition was done in A-1 as a non-subtlety particle external additive 
was obtained like the example 1 except using the toner particle 2 for the toner particle 1 instead. It evaluated 
with the repeat print of 30,000 sheets like the example 1 using the obtained toner 2. An evaluation result is 
shown in Table 6. 

[0231] In the collision type air-current grinder using a Jet stream, convey a fine-particles raw material by the Jet 
stream, make it blow off from an acceleration tube outlet, this fine-particles raw material is made to collide with 
the collision member countered and prepared in the outlet ahead of an acceleration tube outlet, and that impulse 
force grinds a fine-particles raw material. Drawing 2 is drawing explaining the collision type air-current grinder 
using the Jet stream of the conventional example which was used in producing the toner particle 2 of the 
example 1 of a comparison. Based on this drawing 2 , that detail is explained below. The collision member 25 is 
formed in the location which countered the outlet 24 of the acceleration tube 23 which connected the high- 
pressure gas supply nozzle 22 like which showed this collision type air-current grinder to drawing 2 . By flow of 
the high-pressure gas (compressed air of pressure 0.59MPa(G) 6.0Nm3/min) supplied to the acceleration tube 
23 Inject the fine-partlcles raw material attracted to the acceleration tube 23 interior from the ground object 
feed hopper 21 currently opened for free passage by the halfway of an acceleration tube 23 from the outlet 24 
of an acceleration tube 23 with a high-pressure gas, make it collide with the collision side 26 of the collision 
member 25. it is made to collide secondarily as the pulverization-chamber side attachment wall 28 further, and 
the impact grinds it. And a grinding object is discharged from the grinding object outlet 27 arranged behind the 
collision member 25. It Is mixed wrth raw material fine particles, a grinding object is sent to a classifier, the fine 
powder classified by the classification is discharged out of a system, coarse powder is again introduced from the 
ground object feed hopper 21 to the grinding section, and grinding is repeated. Since grinding is performed by the 
big mechanical shock force when grinding a toner using the collision type air^current grinder using such a 
conventional Jet stream, whenever [ conglobation / of the grinding object obtained ] is low. Although It Is 
[ whenever / concavo-convex ] possible to bring circularity close to a globular form if the efficiency of 
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comminution is reduced sharply (if a hard toner is used or it sets up the mechanical shock force small), it is not 
realistic in respect of productivity. Moreover, if a toner is ground using the collision type air-current grinder 
using the conventional jet stream, since the ratio of the particle by which the thing which has a small particle 
size was repeatedly introduced into the grinding section will become large among the particle size distributions 
of the grinding object obtained, the inclination for a configuration to approach a globular form and to become 
more distorted [ what has a bigger particle size / a configuration ] is strong. 

[0232] By on the other hand, grinding of the toner using the collision type air-current grinder using the jet 
stream as an example 1 showed to drawing ? The grinding object discharged from the grinding object outlet 27 to 
an air-current type trichotomy classifier Delivery, A classification is performed strictly and fine powder is 
discharged out of a system. Inside powder in a pulverizing article hopper Delivery, Coarse powder classifies the 
pulverizing article it is unrefined from delivery and the coarse powder by which mechanical grinding was further 
carried out with powder while air-current grinding was carried out in a pulverizing article hopper with an air^ 
current type trichotomy classifier, after mechanical grinding equipment grinds again, and while being obtained, it 
makes powder the toner particle 1 . The coarse powder in this case is again sent to a mechanical grinder, and 
fines are discharged out of a system. 

[0233] By adopting such a grinding approach, with the collision type air^current grinder, when the configuration 
of a grinding object grinds again a toner particle with a big particle size with the strong inclination for a 
configuration to become distorted, with the mechanical grinder which is easy to approach a globular form, 
dispersion in whenever [ by the grain size of a grinding toner / irregularity ], and circularity is controlled. 
[0234] In addition, as for the toner raw material supplied to a collision type air-current grinder, it is desirable 
that coarse grinding is beforehand performed so that volume mean particle diameter may be set to 50 
micrometers or less. Moreover, as for the collision member 25 of a collision type air^current grinder, it is 
desirable that the device is made by the configuration for raising the efficiency of comminution. In the collision 
type air-current grinder shown in dr awing 3 . by forming the projection 31 of a cone form in the collision side 26 
of a collision member Decline in the efficiency of comminution by a ground object and the grinding object 
reflected in respect of [ 26 ] a collision living together near the collision side 26 is controlled, fine-particles 
concentration near the collision side is made low, and the efficiency of comminution is raised by making it collide 
with the pulverization-chamber side attachment wall 28 secondarily efficiently. Moreover, generation of the 
grinding particle of an extremely distorted configuration is controlled to coincidence. 

[0235] moreover, in the air-current type classifier used in the example 1 Fine particles are made to blow off 
from the supply nozzle 116 which has opening in the classification region 130 of the classifier room 132 into the 
classification room 1 32 with an air current at high speed, as shown in drawin g 4 and drawing 5 . In the 
classification room 132 The centrifugal force of the curve air current which flows along with the KOAN dub lock 
1 26 in the classification region 1 30, fine particles were divided into three kinds of groups, coarse powder, inside 
powder, and fines, and the classification article of coarse powder, inside powder, and fines has been obtained 
with the classification edges 117 and 118 which became thin [ a tip ]. 

[0236] A process defined system really which is shown in drawing 5 comes to connect the trichotomy classifier 

101 which is an example of the air-current type classifier of this invention, the constant feeding machine 102, a 
vibrating feeder 103, and the uptake cyclones 104, 105, and 106 with a suitable free passage means. 

[0237] In a process defined system, first, a fine-particles raw material is sent into the constant feeding machine 

102 by the proper means, and, subsequently is really [ this ] introduced into the trichotomy classifier 101 with 
the feeding tubing 116 through a vibrating feeder 3. At this time, a fine-particles raw material is introduced in the 
trichotomy classifier 101 by the about 50-300m [/second ] rate of flow. Since magnitude of the classification 
room of the trichotomy classifier 101 is usually made into [10-50cm] x [10-50cm] extent, a fine-particles raw 
material is divided into three or more sorts of particle groups in the instant for 0.1 or less seconds or 0.01 
seconds or less. For example, in the example shown in draw i ng 4 , it is divided into a large particle (coarse grain), 
the particle (particle of the particle diameter within a convention) of middle magnitude, and a small particle 
(particle below convention particle diameter) by the trichotomy classifier 1 , respectively. 

[0238] Then, a large particle is discharged out of a system through an exhaust port 111, and is recovered by the 
uptake cyclone 106 as a coarse powder object. The particle of middle magnitude is discharged out of a system 
through an exhaust port 112, and, if possible, are collected by the product (toner) with the uptake cyclone 105. A 
small particle is discharged out of a system through an exhaust port 1 1 3, and is recovered by the uptake cyclone 
104 as pulverized coal. In the example explained above, the uptake cyclones 104, 105, and 106 are carrying out 
the work as a suction reduced pressure means for carrying out suction installation of the fine-particles raw 
material through the feeding tubing 116 at a classification room. 

[0239] 1 .0 mass % addition of A-2 which shows the <example 2 of comparison> toner particle 1 in Table 1 as a 
non-subtlety particle external additive to 98.8 mass % was done, it mixed to homogeneity by the mixer, and the 
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toner 3 was obtained. 

[0240] It evaluated with the repeat print of 30,000 sheets like the example 1 using the obtained toner 3. An 
evaluation result is shown in Table 6. 

[0241] It applied to the toner conglobation equipment by repeating the heat mechanical shock force and giving 
the toner particle 1 obtained in the <example 2> example 1 , and the toner particle 4 was obtained. The toner 4 
made to be the same as that of an example 1 1.2 mass % addition in A-1 shown in Table 1 as a non-subtlety 
particle external additive was obtained except using the toner particle 4 for the toner particle 1 instead. 
[0242] It evaluated with the repeat print of 30,000 sheets like the example 1 using the obtained toner 4. An 
evaluation result is shown in Table 6. 

[0243] The conglobation processing by the heat mechanical shock force explains concretely an example of an 
approach which forces a toner particle according to a centrifugal force inside casing, and repeats and gives the 
heat mechanical shock force by compressive force and frictional force at least by the wing which carries out 
high-speed rotation, referring to drawing_7 and drawin g 8 . 

[0244] As shown in drawing 8 , rotation Rota of four sheets is installed in the direction of a vertical, and the 
processor shown in drawing 7 rotates the rotation driving shaft 3 with an electric motor 34 so that the peripheral 
speed of rotation Rota 2a thru/or the 2d outermost edge may become a second in 100m /. Rotation Rota 2a at 
this time thru/or the rotational frequency of 2d are 130s-1. Furthermore, suction Blois 24 is worked and the 
amount of air currents generated by blade 9a thru/or 9d rotation, equivalent, or more airflow than it are 
attracted. The toner particle by which suction installation was carried out and the toner particle was introduced 
into the hopper with air from a feeder 15 It is introduced into the center section of 1st cylindrical processing 
room 29a through the fine-particles supply pipe 31 and the fine-particles feed hopper 30, and a blade and a side 
attachment wall 7 receive conglobation processing by 1 st cylindrical processing room 29a. Subsequently The 
toner particle which received conglobation processing passes along 1st fine-particles exhaust port 10a prepared 
in the center section of guide plate 8a, is introduced into the center section of 2nd cylindrical processing room 
29b, and receives conglobation processing with a blade and a side attachment wall further. 
[0245] The toner particle by which conglobation processing was carried out by 2nd cylindrical processing room 
29b It is introduced into the center section of 3rd cylindrical processing room 29c through 2nd fine-particles 
exhaust port 10b prepared in the center section of guide plate 8b. Furthermore a blade and a side attachment 
wall receive conglobation processing, a toner particle is further introduced into the center section of 4th 
cylindrical processing room 29d through 3rd fine-particles exhaust port 10c prepared in the center section of 
guide plate 8c, and a blade and a side attachment wall receive conglobation processing. The air which is 
conveying the toner particle is discharged out of the system of a process defined system through the taking-out 
tubing 13, a pipe 17, a cyclone 20, a bag filter 22, and suction Blois 24 via cylindrical processing room 29a of the 
1 St thru/or 4 thru/or 29d. 

[0246] In the cylindrical processing interior of a room, with a blade, the introduced toner particle receives a 
mechanical blow operation momentarily, further, collides with a side attachment wall and receives the mechanical 
shock force. By rotation of the blade of the predetermined magnitude currently installed in rotation Rota, the 
convection current through which it circulates from a periphery to a center section occurs from a center section 
to a periphery, and a toner particle piles up in the cylindrical processing interior of a room, and receives 
conglobation processing in the headroom of a rotation Rota side. The residence time of a toner particle is 
adjusted by the number of sheets of the rotational speed of rotation Rota, the number of rotations, the height of 
a blade and width of face, and a blade, and is adjusted by the suction airflow of suction Blois. 
[0247] By going via each cylindrical processing room, a toner particle is conglobated efficiently continuously. 
[0248] Moreover, it is also one of the desirable examples to use the high BURITAIZESHON system currently 
commercialized as a product made from Nara Machine as equipment of a batch type. 

[0249] It is a styrene butyl acrylate divinylbenzene copolymer (peak molecular weight 1 5,000) as <example 3> 
binding resin, as the glass transition point temperature of 65 degrees C 100 mass section, and magnetic powder 
— magnetite (the bottom of magnetic field 795.8 kA/m — saturation magnetization — 85Am2/kg — ) Residual 
magnetization is mixed by 6Am2/kg, and coercive force mixes the aluminum complex (negative triboelectric 
charging control agent) 2 mass section of 5kA[/m ] 90 mass section, 3, and 5-Jeter SHARUBU chill salicylic 
acid, and the polypropylene (release agent) 2 mass section with a blender. Melting kneading was carried out by 
the extruder which heated mixture at 130 degrees C. After [ cooling ] coarse grinding of the obtained kneading 
object was carried out, and it was pulverized using the mechanical grinder. The obtained pulverizing article was 
strictly classified with the trichotomy classifier using the Coanda effect (cut size: toner particle diameter 3 
micrometers and 7 micrometers). The coarse powder (about 50 mass [ of a pulverizing article input ] %) produced 
by this classification is again ground using a mechanical grinder. Toner conglobation processing by inside powder 
repeating and giving the heat mechanical shock force is performed (the produced fines are about 5 mass [ of a 
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pulverizing article input ] %. and this excepted.). 

[0250] While performing the pulverizing article (coarse powder) and heat mechanical conglobation processing 
which were again ground using the mechanical grinder, powder was mixed, and it classified strictly with the 
trichotomy classifier which used the Coanda effect again, and the toner particle 5 was obtained. 
[0251] To 99.0 mass %, 1.0 mass % addition of A-3 was done, the toner particle 5 was mixed to homogeneity by 
the mixer as a non-subtlety particle external additive, and the toner 5 was obtained. 

[0252] When the obtained toner 5 was measured by the approach using a coal tar multi-sizer (the Beckmann 
coal tar company make), volume mean particle diameter was 6.95 micrometers. The toner 5 contained the toner 
particle of 95.4 volume % from the volume particle size distribution acquired in 3-micrometer or more size range 
10 micrometers or less, the toner particle of 2.5 volume % was contained in the less than (2 micrometers or 
more) 3-micrometer size range, and the toner particle of 2.1 volume % was contained in the size range 10 
micrometers or more (60 micrometers or less). 

[0253] It evaluated with the repeat print of 30,000 sheets like the example 1 using the obtained toner 5. An 
evaluation result is shown in Table 6. 

[0254] In the <example 3 of comparison> example 3, after pulverizing using a mechanical grinder, it classified 
strictly with the trichotomy classifier using the Coanda effect, and the toner particle 6 was obtained so that it 
might become the same particle size distribution as the toner particle 5 of an example 3 about the pulverizing 
article obtained without performing toner conglobation processing. 

[0255] The toner 6 made to be the same as that of an example 3 1 .0 mass % addition in the non-subtlety particle 
external additive A-3 shown in Table 1 was obtained except using the toner particle 6 for the toner particle 5 
instead. 

[0256] It evaluated with the repeat print of 30,000 sheets like the example 1 using the obtained toner 6. An 
evaluation result is shown in Table 6. 

[0257] Conglobation processing was carried out using the toner conglobation equipment by repeating the heat 
mechanical shock force and giving again, the toner particle 5 obtained in the <example 4> example 3, and the 
toner particle 7 was obtained. The toner 7 made to be the same as that of an example 3 1.0 mass % addition in 
the non-subtlety particle external additive A-3 shown in Table 1 was obtained except using the toner particle 7 
for the toner particle 5 instead. 

[0258] It evaluated with the repeat print of 30,000 sheets like the example 1 using the obtained toner 7. An 
evaluation result is shown in Table 6. 

[0259] The toner 8 with which 1.0 mass % addition of the non-subtlety particle external additive A-3 shown in 
Table 1 was done like the example 4 was obtained except changing the toner particle 7 obtained in the <example 
4 of comparison> example 4, and the externally adding reinforcement of the non-subtlety particle external 
additive A-'3. 

[0260] It evaluated with the repeat print of 30,000 sheets like the example 1 using the obtained toner 8. An 
evaluation result is shown in Table 6. 

[0261] It is a styrene butyl acrylate maleic-acid butyl half ester copolymer (peak molecular weight 35,000) as 
<example 5> binding resin, as the glass transition point temperature of 60 degrees C 100 mass section, and 
magnetic powder — magnetite (the bottom of magnetic field 795.8 kA/m — saturation magnetization — 
85Am2/kg — ) Residual magnetization is mixed by 6Am2/kg, and coercive force mixes the aluminum complex 
(negative triboelectric charging control agent) 2 mass section of 5kA[/m ] 90 mass section, 3, and 5-Jeter 
SHARUBU chill salicylic acid, the polypropylene (release agent) 3 mass section, and the polyethylene 3 mass 
section with a blender. Melting kneading was carried out by the extruder which heated mixture at 1 30 degrees C. 
After [ cooling ] coarse grinding of the obtained kneading object was carried out, and it was pulverized using the 
mechanical grinder. The obtained pulverizing article was strictly classified with the trichotomy classifier using the 
Coanda effect, and the toner particle 9 was obtained. 

[0262] 1 .0 mass % addition of the non-subtlety particle external additive A-3 which shows the toner particle 9 in 
Table 1 to 99.0 mass % was done, it mixed to homogeneity by the mixer, and the toner 9 was obtained. 
[0263] It evaluated with the repeat print of 30,000 sheets like the example 1 using the obtained toner 9. An 
evaluation result is shown in Table 6. 

[0264] The non-subtlety particle external additive used in the example and the example of a comparison of this 
invention is shown in the following table 1 . 
[0265] 
[Table 1] 
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S(nm) 


BET 

(m2/g) 




A-1 




12 


110 




A-2 




40 


50 




A-3 




7 


210 





[0266] The toner particle size distribution measured by the approach using the coal tar multi-sizer (the 
Beckmann coal tar company make) of the toners 1-8 obtained in examples 1~5 and the examples 1-4 of a 
comparison, From distribution of the non-subtlety particle external additive coating weight to the toner particle 
measured using the toner configuration distribution and the particle analyzer PT 1000 (YOKOGAWA ELECTRIC 
CORP. make) who measured using the multi-image analyzer (the Beckmann coal tar company make) The value 
concerning computed this invention is shown in the following tables 2-5. 
[0267] 
[Table 2] 
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[0268] 
[Table 3] 
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[0272] 

[Effect of the Invention] By according to the toner of this invention, adjusting the toner grain-size dependency 
of the non-subtlety particle external additive coating weight to a toner particle, and adjusting the toner grain- 
size dependency of a toner configuration, as explained above It makes it possible to ofFer the toner In which the 
frictional electrification property and flowability of a toner which were excellent from the first stage are shown, 
and the development property which was small, and was stabilized exceptionally is shown also by long-^erm 
repeat use of a toner compared with the former. [ of fluctuation of the frictional electrification property of a 
toner and flowability ] Furthermore, it makes it possible to offer the toner which maintains high imprint 
effectiveness and has ^ and a good cleaning property also by long-^erm repeat use of a toner. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the graph of the result of having measured the toner in the example of this invention with 
microwave induction type atmospheric-pressure helium plasma quantometer image formation equipment (particle 
analyzer PT 1000: YOKOGAWA ELECTRIC CORP. make). A lower graph shows dispersion in external additive 
adhesion to a toner particle, and the upper graph shows dispersion in the external additive adhesion when 
choosing a toner particle with a big particle size relatively in the particle size distribution beyond 70% value 
among the toner particles which have the particle size of 3-micrometer or more size range 1 0 micrometers or 
less. 

[Drawing 2] It is drawing explaining the collision type air-current grinder using the jet stream of the conventional 
example. 

[Drawing 3] It is drawing explaining the grinding system of the toner used combining the collision type air-current 
grinder and mechanical grinding equipment using the Jet stream used in the example of this invention. 
[ Drawing 4] It is drawing explaining the air-current type classifier used in the example of this invention. 
[Drawing 5] It is drawing explaining the trichotomy classifier system which is an example of the air-current type 
classifier used in the example of this invention. 

[Dra win g 6] The block diagram showing the outline of the mechanical grinding equipment which can adjust the 
degree of sphericity of the toner particle used in the example of this invention. 

[ Drawin g 7] The block diagram showing the outline of the toner particle conglobation equipment used in the 
example of this invention. 

[Drawing 8] The mimetic diagram of the processing section of the toner particle conglobation equipment used in 
the example of this invention. 
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I Z (35-65) -Z (70- 1 00) l<0. 1 

0. 9<Z (35-65) /Z (70-100) <1. 

2 

s c i €r«FSi t u rc^-So 
[0020] :^mM^^^t. m^mio^. ±n^^^ 

[0 02 1 ] *^0^^e>CDt^k:J:nti. h:^-<DRtB 
^SliSl^WO 3 M mfeLb 1 0 u mJ^ToeSKHCCij 
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1:^-5 3 0 %mxr(0 h :^-€i^-CD^^^IMl£!Ig^X ( 0 - 

3 0) . caaso^tt^^xA (0-30) . 35% 

S«±6 5 %mWF(0 hi^-n^CDW-^mam^X ( 3 

5-65) . ma^comamL^xA (35-65) . 
7 0 %mi±<o Y'r-n'f'oyW'i^mawi^x (70-1 

0 0). IHIflgcD^Kj^^^X A (7 0- 1 00). 3 

MmfeLh 1 0 umuy<mmm^^^^^±V'r-m,^ 

(D^J^CflOS^X (0-100) . DflCiSCD^ft^^ 
XA (0-100) <tU/c<b#. TiB^. 
10 1. 08^X (0- 1 00) ^ 1. 1 5 
XA (0-100) >6 

1 X (0-30) -X (35-65) I + I X ( 3 5 - 
65) -X (70- 1 00) I <0. 02 

I XA (0 -3 0) -XA (3 5 -6 5) I + I XA 
(3 5-65) -XA (7 0- 1 00) |<3 

20 [0 02 2] ^/c. v-r^-n^mihm. 

^^s^JifB^O-r^r^SSSL/. 35P0 3 iumJMil 0 
um«T<DgiSffiiB^*Jl:f-2>3 5%<a^t^±6 5%fi 

^-o^^^-rJte^tiil^Z (35-65) <!:. 3 /imW 
± 1 0 M m«TOSSJiHiC*5t:f 7 0 %fli5®t(±0 

-rtmrnm^z ( 7 o - 1 o o ) tibs; 

Z (35-65) <0, 3 
Z (70- 1 00) <0. 3 
30 IZ (35-65) - Z (70-100) l<0. 1 

0. 9<Z (35-65) /Z (70-100) <1. 
2 

[002 3] ^:^ig^*5C:r€>ll 1 (D^Si 

1. 08^X (0- 100)^1. 15 

40 tt. h :f -<DaS43^^K::tet:f -5 3 a mfeLh 1 0 n m«T 

o^wm^i^^^^^V'T-n^ayW'im^m.x ( o - 

100)3&51. 08«_h*^oi. Ib&crXih^Ctifi 
[0 0 2 4] h:^-<D^^^fWK:fcl:t-5>3 //m«±l 0 
X (0-1 0 0) 3^1. 0 8 * -S i . 

50 */c. ^^iaeifi[X (0- 1 0 0) 15<fc9«>A 
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[0 02 5] hi^-(Dm&^^(fCitS\,^^3 umai±l 0 

X(0-100)«l. 09fei±l. i3^mv$>^c 
<t*U9»*Ll^o ^i^lGOtfiSX (0-10 0) }&iC<D 

[0 02 6] *|fe||tC4c$tt-SII2Cr>S 
XA (0-100) <6 

h -m^^^<0 3 M m«± 1 0 m«T©SS® 
Htc^csW -5^ h :^-a^-C[>[!flI^]IS(D^tt^^S:X A ( 0 - 
10 0) ?&5 65Sg|-C*^C<!:*i£»S'C*-SC<b*7S-ro 

[0027] XA (0-100) f)^6&Ji^^^t. m 

^(tCXA (0- 10 0) :fy^6&.±V$>^m^(fC{t. hi^ 

[0 02 8] V-r-n&^^OS umi:i±l 0 um&LT 
A (0-10 0) ttSTfeffi-C^^CcbJCricfc^jfiFSLC^o 

XA (0-100) f)ii5^mr^$>^ctv. mK>mo^ 

[0029] *:SI8tC*jt:f ^^3©jS; 

I X (0-30) -X (35-65) l + |X(35- 
65) -X (70- 1 00) I <0. 02 

h:^-<D3eS»fljCC*5Ct'5 3 Mmfe^± 1 0 um&LT 
(Dl&m&mtfCi^trf ^ 3 0 %S«T<D h :^-)K[T'<D^l^Iia 
OSX (0-3 0) i3 5%S«±6 5%SIJWTOh:^ 
-Si^O^J^lMId!jS[X (35-65) <D^^(DjteS*ffi 

3 5 %sw±6 5 %m&rF(D h i- -^^(ow-^ma 
mx i3 5-eb) ti o%miii±<Dhi'-n^(Dw-i^ 40 

HOSX (70- 1 00) C7)^^CD^*tffliCD*a3&^0 . 
0 2*?S-C&^Ci7&^i£:^r*>'5>C<i:€:iS'ro 

[003 0] cn», *»e9«c[)«g*«:<fc 0 . JWTooa 
[0 03 1 ] r^cC^D^. 3 um&.±i 0 tim&rfomm 

ffiH(C*jW-S 3 0 %SJaT<D h-r-fSL^w-i^meh&x 

(0-3 0) ifi. 3b%mXt6b%mjiT(Dh'^-n 
J^^i^maSLX (3 5-6 5) J:«3fe;Aclr<Ad:0-raf 
^i. 3 /imfe(±l 0 MmJi(T^D^S*afflK:*Jt:r-5 3 0 
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[0 03 2 ] il^CC. ^^DflOSX (35-65) ifi^^ 
IHCiSX (0-3 0) <fc«5fe:^^<3tcf9t-^-Si. 3 5 

^^Sa^Ur 3 0 %SfelT© h :^-a^cD@^^iia 
*iffl*J<b3fe^Ci4B5±-r-S<b. 3 5%S«±6 5%S 

[0033] ^/c. ^i^DOflgX (35-65) ffiW-^ 
mihmx (70- 1 0 0) cl:f3 4>;^^< ^jrO-r^^i. 

7 oyomx±.<o vi^-m.'=f'X<om^m^(om>iL^ifi 

7 0%St^±©h:f-aT3«riSaur. h:^-^^*^U 

[0034] M cc, ^J^naosx (70-100) ffiw- 

m\a&X (35-65) J:0feA#<3^cD'r^-S<h. 
0 g < . 7 0 %a«±© h :^-«l[^<D^Siaa5CcM8S[ 

OigU<^K:J:'or3l«sncc<i^7 0%m&±<Dhi' 

[0 03 5] cnecDftjm^TcK:, *l^?§#*5|EK:«ii# 
^fi*3i. ±fH*:^?gom3CD^^?SS"r€)C<bCCj:0. 

«it43&w 6 n ^ c i f)mm l /c„ 

[0036] :*:^M«:*Jtt'5ll4<DS: 

I XA (0 -3 0) -XA (3 5 -6 5) I + I XA 

(35-65) -XA (70- 1 00) |<3 

h :^-<D3&e[53'ffiCC*j &:f a 3 m mJa± 1 0 u mOTf 

cDeseHtcijt:t-5 3 oroU&.To h i^-^^(Dma& 

(O^Wm&XA (0-3 0) <b3 5%Sfe(±6 5%Sti 

TO h-r-^^(Dmam(D^gmx a (35-65) 
(o^^mMB <t . 3 5 6 5 %mxr<o v-r- 

Sit^-CDiaoao^^X A (35-65) <t7o%a 
feU:<30 h ':^-©^[uiin,g[cc^tt^x A (70-10 

0) (m.^(om\mt(Dmfi^3^mx$i^ctti^ijmx 
[003 7 ] m€xm.(D^nmkx A {0-30) i)\ m 

OfiCD^tt^XA (35-65) ^^hi^%<UvyM 




C7) 



OStD^ttfifeScX A ( 3 5 - 6 5 ) l!aOS<7>^fi& 
S[XA (0-30) J:D*>;*c^<irj:«3a^^<h. 35% 

(0-30) tm{hm,(o^'mmxA ( 3 5 
-6 5) t(msmimmifix^<tsi^7&^z>t. fjzf 

[0038] mc&<o^9mxA ( 3 5 - 6 5 ) 3^^. 

0aflS©a!«b^lBEX A (70- 1 00) J: 0 < 3&: 
0®^^^. 3 5%St(±6 5%StiTcDh:^--)aT-tC 

OS©^tt<mX A (70- 1 00) IMIOSCD^tt 20 
^XA (35-85) cfc«5t>A»<«C«3ia*'&<fc. 7 

[0 03 9] Tft^D^. *^H^#CD«^fttCj:0. 3//m 

tLb 1 0 M m&rf(Dnm&m(fCi6i^^± h i'-n^iDm 

OSO^tt«^XA (0- 1 0 0) )&i6*SI<i:l^^ffiH 
(m«. 3 0%S«TC[>h:f-S[^) tcm*0. h:^ 

-n^»^<Dm(os^^ m^^:^s 3 5%sj&i±6 5%s 

[0040] *^^^tiM^Mit^S:ta. h :^-3&5_hiB 

[ 0 0 4 1 ] ^flMCCfet^r . h :^-cr> 3 /imt(±l 0 
M m«T03eSjiH^fct:r S 7 0 %{iS:SJ«±<D h :^ - 
St^-^©^»t»8ta^^^Stl«#fi©»*fiiMZ (70- 
10 0) h:^-(DeS5>^{C*jtf-5JttJWA#i?> 

/imtLbl 0 /imt^TcD€iffiiiH^fct:f'5 3 5%fll^S 

feLb 6 5 %mLm&ir<o h :^-3e^--^©Maas[Si^^8i so 
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[0042] *i%i?#6o«^tcj:ti«. mMm^z 

(3 5-6 5) RC>'Z (7 0- 1 0 0) 7:^^0. 3^mv 

*.5c<i:*5£«-c*-5o mMmm:z (35-65) 

z (7 0- 1 0 0) *so. 3*?sr*€>c:<t«. «|«SS[ 

[0 04 3] J»*f(iMZ (3 5-6 5) */c»Z (7 0 
-100)7^^0. 3W±<b)^cC^ii^«. h::h-5e^^CD 

[0 0 44] m-oX. MmHSmZ (3 5-6 5) »0. 

0. 27feSi-c*So mmfic^ mttmz (70-10 

0) feO. 2 5^mx$>^CtifiJ:K>0^L<. MKlSf 
[0 04 5] */c. j»*tii^Z (35-6 5) iiHatffl 

^z (7 0- 1 0 0) t<Dm><Dmtm\t. 0. i7fe?@s 
-c&So mimmz (35-65) <Dmi)^mMmmz 

(7 0- 1 0 0) <Dffl<i:«3fc:Ac3r<>i«PT#-&«^K: 

9^mmfAhi'-n^mmtP^himLx. h^-n^m 
(70- 1 00) (Dmf)^MmmiZ (35-65) <om 

[0046]Sfor. ^d^Z (3 5-6 5) tmM 

m^z (7 0- 1 0 0) t(Dmi^<Dmtmitt. 0 . 0 8 
3^mx$)^o 

[0047] mimmz (35-65) trnMrn^iZ 

(7 0- 1 0 0) <b<OJt«. 0. 9«_t55>^ol. 2*??l 
»*f<gMZ (70- 1 00) (Dfii*5i»*HB^Z (35- 
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So */c. mMm^z (3 5-6 5) trntimz a 
0-100) t(Dtti)^ 1 . 2«±cD®^. mnm^z 

(35-65) (OmffiW^^Z (70- 1 00) ©fit 
<i:^i>mMm(fC:K^<rj:f0M^. 3 5%S«±6 5%S 

rj: h -r-l&^fJ^. 7 0 %ma±m>ftt 3 5 %Sfel±6 5 

[0049] *^IB#0|feWtC<J;n«. ffiStfliMZ ( 3 
5-6 5) tmnm^Z (7 0- 1 00) iCDJt^O. 

ci^&ir^So ffiWUMz (3 5-6 5) Ltmm&z 

(7 0- 1 0 0) <h(Dj:b3:. 1. OJa±:J&>oi. 

[0 05 0] *|%?g(D^:^-W. h:^-<DRffi^Sffl« 
^flJCDS Mmt^±l 0 Mm«T03giSI&HK:*JC:f -5 3 0 
%at<TcD hr^-et^©^ 1 . 1 O^SSr* 

-5S^{iia%^XB (0-3 0) , 35%S«±65 
%S1^T© h:^--)^^©^ -^IHJr^IiS^&i 1 . 1 0*?Sr^ 
-&a^<DllSt%^XB (3 5-6 5) . 7 0%SJm±CD 

h!^-3S^(D^ feOflCig^ 1 . 1 O^rS-C^-SSjr^^CD^l 
^%^XB (7 0- 1 00). 3 Mmt(±l Oumt^T 

O^fear^-SSlL^COffll^^^XB (0-10 0) iU/c 

XB (0-10 0) <90 

I XB (0 -3 0) -XB (3 5 -6 5) I + 1 XB 
(35-65) -XB (7 0- 1 00) |<15 

[0 05 1 ] 3 /i mJi^± 1 0 M m«T05KS||H(cfct:f 

-^^(o ^ ^ DflejS3&5 1.10 *ssr * -SigiL^^ 

[0052] 3 Mmfei± 1 0 um&rf(Om.W&m(^^(rf 

^±h'r-n^<o'^ %ma&ij^ i . i o^mv^^n^ 

«3 5%«±7 0%«T'C^>SC<h;5r5J:f3»^Ol>o 
[0 0 5 3] h:^-C[>tSta[»ffiiC*jl:fS3 Mm«±l 0 

M mJaT<DeSffiHCC:bl:f -5 3 0 %SJ£tT<D h 

<D^^IMIOS7&^ 1. 1 0*?glr^SeT<Df@ii%XB 
(0-3 0) i3 5%Sfcl±6 5%SJaTO^:^-&^ 

©^^|M3eiS)&^ 1. 1 0*?K-C^-5gi^-©fil^%XB 
(3 5-6 5) ©H^XDite^riiii. 3 5%StLL6 5% 
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SWT© h :^-et-f ©-5 -^Hflfi^i 1 . 1 0*Slr*-S 
Si-f ©<i»%X B (35-65) i7 0%m&Lt(O h -T 

-n^^ hm^m,i)^ 1 . 1 o^mr^^^n^f-o^mm^o 
X B (7 0-1 00) (o^^<omnmt<Dmifi i s*?® 

[0 0 5 4] comt^i bi^xttt^^. Dflog^n. 1 
0 Tfeissr & -5 h :^-&^^©<i®[% h -isa^w© 

— gp (0a^«. 3 0%S«T©^:^--«i-^) CC^*L. 
h:^-Si[S^lB©ffe©SP^ (m«. 3 5%SJ!U±6 5 
10 %SOT©h:^-e^) ©DOdiS^U. 1 OTj^Slr^-S 

h:^--fii^©i@l^%<?:©^^:?!)5;A;:^<i^j:-5i. ^J^ilU 

[0 0 5 5 ] ^/c. *^B^©^:^-«. h:^-©RtBS 
Sffl»»W©3 MmlU± 1 0 MmJ[UT©Sl[S®HCC*5t:f 

(Dmm%^xc (0-10 0) iu/ci*. TifiS;. 

XC (0-100) >70 

20 [005613a miil± 1 0 u mJ!aT©€lfSliHtCtel:f 
S^h:^-3fi^^©^-feD!ieiS*^ 1. 1 5*»ir&-58[^^ 

7&5 7 o%t^T^j^d:s<h. hi^-mmffC^WLi&^^^mm 

*DS<:fe-5, 3Mmfel±l 0 /imfeiT©3&SffiHK:*5 

^mWC%XC (0-10 0) {3:8 0 J:9feA#C^C<!: 

[0 05 7 ] ^/c. :*:|%H^©h:^-&J. h:^-©RtB^ 
mm^»^(D3 MmJ&l± 1 0 umfeiT©5eSliffltc*5t:f 
30 -5 3 0 %mTf<0 h ± -5e^©¥i^n?f^S^ Y ( 0 - 3 
0) . mim>^%^^YA (0-3 0) . 3 5%a 

b%miy<oV'r-m.i'<o^mmm^Y (3 5 

-65). \mm.(Dmii%^^Y A (35-65). 7 

0 %WiXAL<0 V :^-Sj[^©^i^n^S^ Y (70-10 
0) . nj|5S©^«>^»^YA (70-1 0 0). 3/i 
m«±l 0 um)^AT(Ol&Wm^^V^^±Vi^-m.l'(D 
^i^HffJS«:Y (0-100). H?gje[©^«l{?^«:Y 
A (0-100) t Ltct TIBS;. 

0. 7<Y (0 - 1 0 0) <0. 8 5 
40 YA (0 - 1 0 0) < 1 5 

1 Y (0-30) -Y (3 5-65) | + |Y(35- 
65) -Y (7 0- 1 00) I <0. 1 0 

I YA (0-30) -YA (35-65) I + I YA 
(3 5-6 5) -YA (7 0- 1 00) l<3 

[0 05 8] h:^-©3K[fi[^flJCC*5C:t-2,3 Mmfel±l 0 

Y (0- 1 00) 3(>^0. 7fcLh*^oO. 8 5feiTr*S 
Cti)mi^L<. Y (0-10 0) f)^C(Dm^m\H(tC 

50 $>^ctv. mmj:W¥^t^^)-^>ifm^mM,'r^ 
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[0 05 9] T35::b%, h:^-<0Sifi»ffi4cfeC:f -S3 m 

m«± 1 0 um&rf<Dn.mmM(^^^^^±h^-n^(D 

¥^n^SY (0- 1 00) :)&10. 7^m^$>^t. h 
RffJSY (0-10 0) f)^0, 85^^h:k 

[0 06 0] ^:^-CDfiiJe^^^4{5C:f^3 Mm«±l 0 
Y (0- 1 0 0) :?&5 0. TtLbO. 8 C i;!^^ 

?c y > ^tti|g^tt«:MiL-r -5 c i 3wr# -So 

[0 06 1 ] h :^-CDSl[g^ffi CC*stt^ 3 /xm«±l 0 

«6<^»YA (0 - 1 0 0) STfeSSrft-SCi^^jfiFS 
Ll>o YA (0-1 0 0) ?J>^1 5<tt)4>:^^C^i. h:^ 

[0062] 3 um&L± 1 0 m m«T<DSiSi5Htc*jC:f 

^± h-r-nf-<onm^<D^W)i^mYA ( o - 1 o o ) 

[0 08 3] h:^-<DiSS»^f&k:*$&:f-53 am«±l 0 
/imt(T^DSl[S®Htc*5l:f -5 3 0 ^St^TO h 
cWiagRJ^SY (0-30) <b 3 5%S«±6 5%Sfel 
T© h :^-S^(WlSR?gSY (35-65) (Dm^CO 
mMmt. 3 5%Siy±6 5%S«TcDh:^-glt^CD^ 
J^nj^SY (3 5-6 5) <h7 0%SJW±<Oh:^-fit^ 
cO^i^R^KY (7 0-1 00) (D^^COmMmta^m 30 
;&iO. 1 0*SS'C*-2)Ct;&5jffiL't^ 

[0 06 4] cn«. *^?8«0«li*ic<t «3 . «T©»1 

[0 06 5] TJ^cCt)^. 3 Mmfcl±l 0 wmfelTOSLS 
ffiHtC*5t:f ^30 %miT(0 h :^ -Jft-^^^i^RJKS Y 

(0-3 0) 3 5%SfeLb6 5%SJi(TOb:f-5KL 
^^i^R^SY (3 5-6 5) J: D fc:;^* < J&rOT^ 
^<h. 3 /zmJW±l 0 Mm«T<DaaiiHK:*5C:f63 0 

«>CD*^tt»n-r^<5:. ^^h:f-cD^ 

[0066] jl!CC. W-M^mmy (35-65) ifi^il^ 
R0SY (0-3 0) J:«9«>:^^<:^j:0'rif^i. 35 

%mj± 6 5 %s«T<3!> h i^-i&^icmmtims^^m 

^cSCi^KS^T-Exi:, 3 5%SJ£U:i6 5%SfetT© h 50 
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[0 0 6 7 ] ^/c. ¥i^R?^iSY (3 5-6 5) 
RJ&SY (7 0-1 0 0) J:«3«>;^#<3Q:OTg^-6<b. 
3 5 %miU±e 5%S«TO h :^'-3&^tcSWJ5:Bffi« 

ms^^^-^rir ^mm^m^v. i o %siii±(D v 
■^•rc ^« m^m^^<D^^^mSi u r 7 o %m&±<o 

«^^*SaS*r&<fc. 3 5%afeU:6 5%SfelT©h 

[0068] MK:. ^i^RJgSY (7 0 - 1 0 0 ) 3&i^ 
^Rff^gY (3 5-6 5) <i:D4>;^^< J^JT^^-r^-Si. 
7 0 %@fei±<D h :^ -1SbF<OW¥mmT L . 

[0 069] Cn6(D^m^7C«:. *^BJ^;&5M^*^i^ 

-30) <h 3 5 %S«±6 5 %m&rF(0 hi'-^^W' 
^FIB^Y (3 5-65) (Dm^(Dm>(tmt. 3 5%S 

tu:6 5 %miur(o h ^^-^^(o^i^nmmY (35- 

6 5) ti 0 %mxAL(D V -r-^'^o^i^m^r^Y ( 7 
0-100) <oms^<om^mt<r>im^o, 1 o^^airA 

[0 07 0] Vi^-(OmB,^^^i^Vf^3iim&LAilO 
UL mt<TcD©Sffiffltc*5;:^ 6 3 0 %S«TCD h 
ORJgetCD^fi^Y A (0-30) <!: 3 5 %miiJLtS 

b%m:ir(ohi'-m^(Dnms,<D^W}%WLYA os 

-6 5) (D^Oj^fiii. 3 5%StLh6 5%S«T 
<Dh:f-3e^cr)R^S(3[^tt^lK:YA (3 5-6 5) <!: 

7 0 %%UiL<0 Yi^-ni-O^VlJ^mo^n^WLY A ( 7 

0-100) (Dms^<omMmt(omti^3^m^ihhc t 
[007 1 ] rrj:t>i^. ±.m^mm<Dmi^j^ ^ . 3 

CDRfJgO^tt^YA ( 0 - 1 0 0 ) 5*}g|<hCi 

h^-SS^J^CDffiCDSB^J (m«. 3 5%SJ^±6 5 
%S«T<Dh:^-fit^) <Dh:^-«i^©RJKS©«6-:> 

[007 2] :^m^^\xm}cmi^m.t^. 3 /imtLb 1 
0 M mfelT€>fiSffiHtC*5t:f 3 0%S«T(D h T^-a 

^F^mmo^mm^Y A ( 0 - 3 0 ) <b 3 5%sti± 

6 5 %m&rf<0 h ORJgSCO^C&StY A ( 3 
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5-65) (D^^COmimt. 3 5%SJW±6 5 %SJW 

TO hi^-t&^(DPimm<omS}mmYA (35-55) 

(7 0- 1 0 0) C[)M^M)ite>t*ti<i:©f035>^3*gSr4)'& 

[0073] h i'-opim^mmm^mo 3 m m«± 1 

0 M m«TcDe[S®HK:*5C:t€) 3 0%SJWTCD h 

B(0-3 0). 3 5%StLh6 5%SJaTOh:^-tt 10 
^(D^^R^J^^O. 8<i:D4>:^#c^3K^co<llS%^Y 
B (35-6 5). 7 0%S«±©h:^-3e^^^^R 
mJ&^O. 8J:*5fc:^#Ci3K^<D<H»%*YB (7 0- 
l 0 0 ) . 3 ^ m«± 1 0 M mJyTCD3EtSffiHCC*5l-t 
:^h:^-iKT<D^^njgSA^O. 8J:0«>A*C^S^-O 
<il^%^YB (0-10 0) tLfct^. TfSSi. 
YB (0-100) <8 0 

1 YB (0-30) -YB (35-65) I + I YB 
(3 5 - 6 5) -YB (7 0 - 1 0 0) l<20 

^m&r^cti)m^ui.>o 20 

[0074] 3 Mm«± 1 0 um&rf(Dl&mmm^^^'f 
[0 07 5] 3 MmJ^± 1 0 u m&rf<Di&UUW(fCi6i^ 

[0076] h -r-con^^^dc^^^^s u mW± 1 0 

u m«T<DaaffiHK:*$C:f ^30 %mXT(0 h :^ 
(D'yhm^Wi^O. 8J:D«>:Ac^l^Sl[^CDi@^%YB 30 

(0-30) <t3 5%S«±6 5%SJ«T©h:^-3K^ 
O^%RJI5fi*50. 8<fcOfc:^#C^3e^©iiS[%YB 

(3 5-6 5) (DH^OM^fffli. 3 5%S«±6 5% 
SJiUTOh:^-Slt^-CD^i^RJgS*^0. 8<fcO*>A#C^ 
a^(D<iSfi[%YB (3 5-6 5) i 7 0 %Sfe(±(D h :^ 

-sj[^^'^R?f$a;!?5o. sxy)hf^^\.^^^<omm^o 

YB (70-1 00) a>ll^itS*fffii©«I>&^2 0*jS 

[0 07 7] f^j:^^. YB (0-3 0) (Dffi:;&iYB 
(3 5-6 5) (Dfii<fc0«>::^#rif'5i. h:^-±(*t 

CC. YB (35-65) CDfii;&SYB (0-30) ©ffij: 

^ffi&TV^r\^K */c, YB (7 0- 1 0 0) <Dffi*5 

YB (3 5-6 5) <DfflJ:«9^>A^-r^^i. 

# < 3&^-^R0e[©fil> h :^ -Slt^*i^tDS8 9 il Ufi^ffi 50 
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YB (3 5-6 5) (DfilT&^YB (70- 1 0 0) <Dfii<fc 
0«>:Ac#T^'S<i:. 3 5%Sfcl±6 5%a«T©h:^- 
)e•T■^cR^a*V^$ < mn^com.^^&^ifi^ < tx^ftit 

[0 0 7 8] */c, *^?8CDh:^-». h:^--ORffiS 
mS^^^CDS /xmJ£(±l 0 MmOTCDaSffiffltCiJlt 
-S^h:^-&^©^%RffJS^50. 7 JzK^hi^^i.^^^ 

(omm^^Yc (0-10 0) tLfct^. Ttax. 

YC (0-100) >7 0 

[0079] 3 um&L± 1 0 m m«T©SSffiHtC*Jt:f 

*^7 O^feiTWlJEc^i. Rm:dVjNS <4S:¥ttO(gl^3a 

O-^-rc^o 3 M mti± 1 0 u mtiT©SiS®HtC:tet:t 
±h:^-t4^^%R^S3{|iO. 8J:»?fe:^*C^aT-© 
m^%XC (0-100) »7 5 J:0 fcA#t>C<bjO^J: 

[0 080] *^?3tcfcl>r. h:^-3fi^-<D[Mieia»T 
IB^ 

Dflflg^L^ /4 • 7C • A 

[0 0 8 1 ] */c. :$:^§8tC:teCiTRta^Stt. h:^- 
3a^cr)glr^«K«^MSiI^I Gffia^W'r€>R<Dii:S'r^ 
C<DRtB^acD<i!Kae[^flJ^*5t:f ^ 3 MmJWJz 1 

(Dum^. mmm 3 m in«± 1 0 u maTconmmm 
sx (0-10 0) tmrn-r^. 

[0082] ^ttc. OaOScO^tte&^X A (0-10 
0) ttTiBSCiJ:0«8t>6n-2>o 

IHCjacD^ttiJ^ISXA (0-10 0) = {ax/D (0 
-10 0) } X 1 0 0 

[S*. D (0-10 0) «R*|^S3/imfeUilO/x 
mt>(T(D5affiffiH^^S ti-2> H :^--3K^cDRtB^S(Dj^ 
«I^^h:^-aL^nmu/c^BS^^i^^Sl/. ax 
WRtBSS3 um«± 1 0 MmWTO&SffiHtc^**! 

[0083] iaeiS»W(DS!S(i^a x». TIB 

em<lMax= {X i -X (0 - 1 0 0) } ^ / 
n] ' ^ ^ 

[^ip. X i «Rta^S3 Mm«±l 0 MmWTOmS 

[0084] *i%?8w:*5i>t:, h :^-a)RtB^a^s»^> 

-S^ 3 M m&Lt 1 0 m mWToeiSJiH'Ca) 3 0% 



t 
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±h:^-©^«[n©3 0%«ltr*^P#B (P=0. 3 

xn) M^^^cCRtB^S^Wr'5 h :^ -iST-cDRti^S 

SffiH^ 5 0 0 0 h :h-3a^*5S'JS$ n/c^-^tc 
:^^:^-aT^5 0 0 OQS 0%ffi["C«)'5 1 5 0 0 

^^sr^o i^e^or. 3 5%s. 6 5%ssaf7o lo 
-en^tiRta^ss MmtLh i o um^^rcom. 

SffiHK^Ssn^ (0. 3 5xn)« 

(0. 65Xn)S@. (0. 7Xn)#S«:/hS 

[0085] iS/c. :*:^?8iC*$C>'C. h:^-CDRffl^S 
m^^^is^^^ 3 M mt<± 1 0 u mfe>lTO)&Sj6H«:*j 
l:f -2) 3 0 %mJCr<0 V :^-Sl[^©^lfe|B^aftX (0-3 
0) h:f-<DRtB^affl»»^*5l>r3Mmfel± 
©Rta^S^Wb. h -^--(DRtB^Sfil^^W^JC^r 
*3 MmlU_hl 0 /imJiyT©aglSBHK:fc&:f^3 0%S 20 

«T©Rta^s^wr-s h:^-3te^i!aoscDj^*. 

3 Mniia±3 0%SJ^TcORffl^S^WT^ ht^-fi^ 
CDStn (0-3 0) rK^l//c«ir*-5»o mti. RtB^ 
a 3 u mti± 1 0 M m«TcD&Sffiffl«: 5 0 0 0 {1© h 
i'-l&'f'mm^fifcm^liCU,. Rtg^S3 umtLhl 
0 umfetTCDJaSlSHtCisora/htDRti^S^Wr-S 
^:^-aT•J^>^6^H:^-3K)t^5 0 0 0(03 o%fii-c* 
S 1 5 0 0#aM^3^:cRta^S^Wr'2> h:f-SlL'^* 
-CCD 1 5 0 0 ffl<D h :^-ti^-<3DnaaS<DJl««l*. 3 M m 
Ja±3 0 %S«TcDRtB^S^Wr ^ h :^-5K[^(DlS 1 30 

boomvmi^tcmtiK ^maamx (0-30) <b;^ 
^5 0 oom(ovi'-WT-tim\%^tifdm^(om^u. 

3 5 %S«±6 5 %SJaTCO h :f*-at^-(D^i^Dgeiax 
(3 5-6 5) RtB^S3 Mmfe^±l 0 MmJaT<D 
5eSffiHJC*5C^-5^h:^-3&T-|gt5 0 0 0CD3 S^filr 
1 7 5 0#a«:/jN33&:Rffl^S*Wr'& h:^-)e^ 
;:>^6 6 5%ffl'C^-5>3 2 5 0#@«:/h$;&Rffi^S^W 
•r-S h:^--«lt^ir<0 1 5 0 l<HCDh:^-5B^©iyieiS 
CCHtefn^, 3 5%Sfel±6 5%S«T©RtB^S*Wr 40 
5 5 0 Ifflmb/ctfiJ^r'So 7 0% 

s«±o[> h :^-^t-T'0^l^G^ICIax (70-100) 

^:^^:^-a^^5 0 0 0CD7 0%«i-C^>€>3 5 0 0# 
acc/hS JSrRffi^S^Wt^-S h :^--aL^=*3Jp6nffl^a3 
amJliLbl 0 */mJaTCD3eSffiH^*5CirSAc:>RtB^ 

s^wr h 1 5 0 1 ffloD h -r-n^o 

ma&<omm^. 1 o%sfeLh 1 0 MmwroRffl^a 

[0 08 6] *^WtC*jC^r. h:^-©RtB^S 50 
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m^Sm^^^^ 3 /i mJSLb 1 0 M mfelTCOi&SjiHtcfc 
Ct-& 3 O %@«TC[) h :f-3KT-(DDfld!3ao^«&<^»X A 
(0-3 0) t\iX. RtB^S?t>^3 MmtLb3 O^MWT 
<7^S®H«:^*n^ h:^-e^©liii¥i^SD (0- 

3 0)OC)^-r^. Rta^S3MmtLb3 0%S«TcD3a 

X (0-3 0) ©s^^Jcior^iL^n-sffir^-So 

^*5. RtB^S?!>^3 /im«±3 0%SJ^iTCD)BSISfflCC 
^*n^ h:^-3a^^©<ll»^i^SD (0-3 0) R 
ffl^S3C»53 MmfeU:3 0%S«T©eSffiHW:^*n-5 
h:^-Si[T-cDRtB^ScD*ilO^RtB^S3&^3 umVXt3 

o%mjrf<m.wem^^i^tih vi^-n^-^^^i^x 

[0 087 ] CCD^tt^^«. RtB^S3 m m«Ji3 0 
/cfi?>(DjgSt?*^o l^atc. 3 5%S«±6 5%S«T 

o V i^-iSL^<om^m,(D^n%wy^A ( 3 5 - 6 5 ) & 

U^l 0%mLt(O h :f-e^(0l!flOS©^tt^X A 
(7 0 - 1 0 0) TiBS;<fcD^«>6ti'So 
XA (35-65) = {ax (35-65) /D (35 
-6 5) } X 1 0 0 

XA (70-100) = {ax (70-100) /D 
(70- 1 00) } X 1 00 

[SC^ . D (3 5-65) SO'D ( 7 0 - 1 0 0 ) « h 
i--(Omm^mm^^^V)h 3 amtLb 1 0 /xmWT 
<Dti^HK:*5t:f-5)RtB^S*^3 5%atl±6 5%S« 
TRCf7 O^^SJeUtOtftSffiffl^C^asn-S h:^-3e^(D 
Rta^SO^^. RtBSS:?&5 3 5 %Sfei± 6 5 %mA 

Timi o%mxt(ommm^^'^ti:i> hi^-n^-o 

mW-i^^^L. ax (3 5-6 5) SO'ax (7 0- 
10 0) «Rti^S3 5%S«±6 5%SJWT&CX7 0 

[0 08 8] 3^j:*j. SlfSig^ax (0-3 0) . ax 
(35-65) ROf ax (70-100) TiBS«l: 

ax (0-30) = [2:{Xj-X(0-30)}^/ 
n (0-30) ] ^ ^ 

ax (35-65) = [2 {Xk-X (35-65) ) 
^ /n (3 5-6 5) ]' 

ax (70-100) = [X {Xl-X (70-10 
0) } ^ /n (70- 100) ] ] ' 
[S*. Xj. XkRO^X l»RtB^S3 0%SJfc(T. 
RtB^S 3 5 6 5 %S«TRa^7 0 %mLt(0 

slLS»H6c*5^t^s^:^-a^•<DD^Ilaa:&aL/. n (o 

-30) . n (35-65) SC/n (70- 1 00) « 
Rffl^a3 0%S«T. Rta^S3 5%Sfel±6 5%S 



C12) 

21 

[0 08 9] ^/c. :$^^«:4st,^r. hi^-m,i^<Dnm 
s»TiBS; 

n?ea= (4 • A) / { (ML) ^ • TC) 

[0090] tfc. ^c^H^tCiJl^r. FJtB^SOfl^iK 
S43^W«:*j l:f ^3u m«± 1 0 m miyTOtftaffiffltc^ lO 

h:^-ei[T-<DR?B@^CD^^^. RtB^S3 urn 

^n-c^Lfcm^w-i^pimmY (0-100) t^m 

[0 09 1 ] */c. pimm(o^mimYA (o- 1 o 
0) ^tTME^^^nt^hti^o 

[009 2] nmmO^mmLYA (0-100) = 
{ay/D (0-10 0) } x l 00 
[^tp^ D (0-1 0 0) »Rffl^S3MmJ&LblOM 
mi^TOieSjSHtC^^n^) h:^--SiT-CDRtB^S©j^ 20 

itmmms uma± i o /imt^TcDas^Hcc^^n 

[0093] 35:*5. RJga45^W<^a*g(B^a y Tie 

aitli^ay= [2 {Yi - Y (0 - 1 0 0) ) ^ / 
n] ' ^ * 

[^tfi^ Y i umsmWiS umlU±l 0 Mm«T<DSiS 

[0 0 9 4] */c. h:^-(DRffl^@ 30 

<il^»^J*5t:t^ 3 M m«± 1 0 u m«TCD5KSffiHic*j 
t'^ ^ 3 0 %mkT<0 V :f-3K^-<D¥±&R^SY (0-3 
0) ^:^--CDRtB^S^iS[^^*5l^r3MmJ«± 
(DRffl^S^WL. *^Oh::h^<DRti^Sfi|»:^ffi:tet:r 
-5 3 iim«±l 0 Mm«T03KaffiHK:*jt:t^3 0%S 
OTcDRtB^S^Wr^ ^■:^-ei^cDR0ScD^^fO^. 
3 Mm«±3 O^SJWTcORtB^S^WT-S 
»n (0-3 0) -CH^O/cfiir*^. Rffl^S 
3 M m« J: 1 0 u m«T<0&affiHtC 5 0 0 0 fico V -t 
-^l-ifiWm^tlfcm^^\t. Rfflaa3MmJW±l 0 40 
/im«TOSiSeHCCfcur^/jN(DRta^S^WT-5 h 

h:^-3e^lS5 0 0 0 CD 3 0 ^fit^C A -5 

1 5 0 0»atC/h3^cRffi^S^&Wr-5 h:^-^^*^ 
<D1 5 0 0{l(Dh:^-gl[-^CDRf^acD)^^. 3 Mm« 
±3 0%SlUT©RffiSS«:W-r^ h:^-Si^S:l 5 

oofflrK^L/cfflT&j. ^mm&y (0-30) <t«c 

[^ei^RtB^S3 iimWL 1 0 M mi^TcDeSffiH 

3 5%S«±6 5%aiyT© h :^-Sl[^¥i^R^JeY 
(3 5-6 5) 6*. RfflSS3 Mm«±l 0 MmtiT© 50 
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^Wm^^\i^X± V -r-^'T-^ 5 0 0 0 CO 3 5 
*S 1 7 5 0Satc/hS3Q:RtB^S*Wr-S 
)&>^6 5%fiirA€>3 2 5 0S@iC/h$^cRtB^S^W 
T€» h:^-etT-^'CCDl 5 0 HI© h :f-SL^^(DR^S 
(DMffl*. 3 5%S«±6 5%S«T<DRtB^a*Wr 
^ h:^-aT<Dl^l 5 0 iri^L/c(ii<h;^cC€>o 7 0%S 
tLt© h :^-Sl^(D*^H?&SY ( 7 0 - 1 0 0 ) 

Rta^ss /im«± 1 0 iim)^xr<Dmmm^i^^^x± 
v-r-^^^b 0 0 0CD7 o%fiir*^3 5 oo#acc 

/hSJ^JcRffij^S^rWr-S h:^-8lL^*>e»Rffl^S3 Mm 
feUil 0 mnj^T^SSffiHCcfcCi-C^CDRta^S^ 
Wr'5h:^-a[-^isr<Dl 5 0 l^iC30^:^-a^-<DRJ& 
S<30i®Bl*. 7 0%S«± 1 0 M mJ«T©RtB^S€r W 
^:^-5K-?CDlK:l 5 0 imu/cffitJ^cC-So 

[0 09 5] */c. :*^W«:*JC^-C. h:^-CDRtB^a 
<ilS^l5*5&:f ^ 3 u m&± 1 0 m m«T<DSaffiHCCte 
^ 3 0 %mxy(0 V :^-©^-(DR0S<D^»<^^Y A 

(0-3 0) Rffl^S)&^3/xmJa±3 0%S«T 

(D&SiSHKl^^n^ h:^-Si[T-OfiS[^i^SD (0 - 
3 0) ^*f-r€>. RtB^S3uin«±3 0%a«T®ia 
SffiHCC^fsnS h:^-fi^-<DRJBS^>^CDa»iS^a 
y (0-3 5) (DH^^CCJ:or^;^6n€>fflr$)'So 
C(0^mLYA ( 0 - 3 0 ) R*B^S3 wm«± 
3 0 %SJ&lT<DtftSEH^C$* tiS h t—S^CDRJgS 

i^-i^weM(ov-r-i&'T'<oni&m,^^<omifi^ dam 
-r^fciixoiBmr^^^o mmifC. 3 5%st^±6 5%s 

ar(0 h :^-&T■CDRff^ScD^«J^YA (35-6 

5) SO' 7 o%m&.±(oh'^-&^Pij^m<D^»mwL 

YA (7 0- 1 00) ti. TiaS;<J:D^ei?)6n-5o 

YA (35-65) = {ay (35-65) /D (35 
-6 5) } X 1 00 

YA (70-100) = {ay (70-100) /D 
(70- 1 00) } X 1 00 

D (35-65) RZJ^D ( 7 0 - 1 0 0 ) » h 

-r-comm^m^^^^i^^^ s umt(± i o u mar 
mm^comu^. mmm^ 3 5 %a«± 6 5 %s« 

S^^J^^rSL. ay (3 5-6 5) RO'ay (7 0- 
10 0) »Rffi^S3 5%S«±6 5%S«TSaf7 0 

[0 09 6] ^*J. ±iB«lfHS^ay (0-3 0) . a 
y (35-65) SC/ay (70- 1 00) TIBS; 

ay (0-30) = [2 {Yj-Y (0-30) } ' / 
n (0-3 0) ] • / ^ 
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ay (35-65) = [£ {Yk-Y (35-65) } 
^ /n (3 5-65) ] ' ^ * 
ay (70-100) = [£ {Yl-Y(70-10 
0) } " /n (70- 1 00) ] ] ' ^ ^ 
[^Ep. Yj. YkS0fYlWFJtBSS3 0%S«T, 
RfflSS 3 5 6 5 %S«TSC>'7 0 %mXt(D 

aaffiH«:4dt:fSSh:^-aT'©RJBa^«0. n (0 
-30) . n (35-65) SC/n (70- 1 0 0) « 
RtB^S3 0%a«T. ntB^S3 5%SW±6 5%S 

WTSo* 7 0 %mx±.<ommm cc^ * n h :^ lo 

[0 09 7] */c. *^?8K:*$t,^r. AMlyfcW^mmih 

(D5a^^'oc^rcDi!flflecRc>'Rf5S(Dfii^SLaL, cn 

[009 8] *^?g«:*5i^r«. iSiwmt^^n. m'M. 
^fifcw-im^m. mamsD^Wi^. w^i^vm^u 20 

^ff ^/c86^RtB^S3 Mmiy±l 0 m mXyTCD^SS® 
HKl^^n^:^*]^ h:^-)a^^in:^&i3 0 0 Ogg[lU± 
-Ch^C tffi^Sm^;^ 0 , DaflSSa^RJgS^^ttiSK 

0 0 OJWiiT-S C <b*sSf $ LVn 
[0099] C <D <fc ^ CC^^!K© h :^-t^^<DIM10asa« 

. 3-;b^-tti?) 3&i^-So 30 
[0 1 00] v;l/^>f^-iPT:^^-<1f-tt. mmffi£S 

[0101] :*^B>gtCfct:f'S h:^-(D3 MmJyjil 0 u 
m«TCD8)[SffiHCC*5t:f ^ 3 5%<iiKSfei±6 5 %mWL 

tmz (3 5-6 5) . SC/7 0%^l^t>l±CD^:^- 

^f-^(DmmL&.^t^mmmm<D&Mmmz (70- 

10 0) Jcoi^ri^agtcsieB-r'So 

[0102] h :^--e[^CD»^«gftgi^^»Jf*«SCD 
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[0103] ^mM(fC:hii^ hi'-i&^^comsmM^ 
[0104] *^?stc*ji>r«. h-t-^^^ftmox 
T(om^(tCfttT i m^. r;u^ :^©ig^cc» A 1 mf-) 
[0105] ^t^^^i^^vf^m^o^h-r-n^omm 
;i/T:^^-Yif-PTi 000 (fiisrmaasf) «:<fcoafl 

[0 10 6] ^^7;^r:^^>f1f-PT 1 0 oofci 

Japan Hardcopy ' 9 7»S:^06 5-- 
6 8 -i->?6CiBi£cDMaraiJ^*tf ^ -^-Y ^ d^S^^M 

h:^-^cDgS&^^-<g':Jo. m^^S5 x i 0 ' * c 
m" * . ®|aa@[3. 3 0 OK. 2 0. OOOK^^^ 

M^-fKc (ss) \tmjft^-^(om^^K^^ti^n^isb^ 

[ 0 1 0 7 ] H e :/^Xv^^:teCir. 7u^«^n-e 

m,m^mmmm:tox^s(^w:mL. ^^f-^cois 

[0108] >'^•-r•^ ^;i'T:^^^if-PT 1 0 0 o-r 

m^ti^h^^hti^mxm^mi^ (ss) -c^^^^o 
[0109] h 'r-i&i^(Dmmm^mm{^mm 
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i^mmi)^^^ ijom^dc « s i m^. ^ ^ x.T<om^ 
[0110] mmm'T'om^mtmimn^mmi^. 

^m$tl^mSm^(0^mmt<D^^i)^2 6msec 
[0111] ^ymm<Drm^2 6 m s e c cfc ^jA* 
[0 112] ^^-f-^ i^Jiri-^^ If -PT 1 0 oo-c 

mt:^-^^ h)i^y* h-^ji^fCxm^mmtL. i 

3 0 u s<D^|gfi6<D'?-^$^^>7^'-d^-•CmM^-^t•- 
[0113] m^(Di&mt. 7um<Dm^ (mm) 

[0114] Ttmo^j^:^^^ h>iutc*5W-S«pS(DigS 

mtttmr^o */c. 7cm<DM^-!»©3m««^mss& 
[0115] m^(ohi^-i&^-^(mmcn^mmti 

[0116] fitor. 

;UT^^-<1f-PT 1 00 Or9J5ESn-5^IR7clR(D 
^gSl/r»6n-S^EE©3mffi OmffiHEE) <D2/ 
[0 117] htf^iytiifih. ^^-f-^ ^JlTi^'y^lf- 

PT 1 0 0 oxmmsti^mm(ohi'-&^--^<DMm 
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[0 118] **i8#6<o«ii*(c<i:n«. i^SBT^jtea 

^D*2s?>e)n^K^M^(7)3^ffi^ffii©H^«. TIBiC 
Y=a • X'* (n>2/3) 

©lS37^6*«?>6tiS«ailS^<D3S«mEE-C*So ) 
[0 119] h:^-&^--(D«iaS(a^asS(H*SSCD 

[0120] 2|5:^l9«e>K. «ttSc«8*(D^. ^:^-<D3 

imm^i^rhimi^^z (35-65) h:^ 

-<03 umJiUil 0 Mm«TOtftSffiH«:*5t:fS7 0% 

<D^3l&<D«3*:»e>*«)6n^«l«M^-©3«««E<b h 

3;CP65j^«&6n'&i^^Mi^<03m«mi£<h©±fBfflM«: 
Jtfr -SffiStfli^^rZ (70-1 00) tffi. TiBH^^ 
Z (35-65) <0. 3 
Z (70- 1 00) <0. 3 

I Z (3 5 -6 5) -Z (7 0 - 1 0 0) l<0. 1 
0. 9<Z (35-65) /Z (70-100) <1. 
2 

[0121] Afte^j^cCjffl^^^nffii 0 . 1 Yowm 
[0122] wm^mt. ^m^'c«2 4 

7. 86 0nm«fflCi-&. «iaS6©^J1^aiSfOCC^W$n 
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SStirii^?&i. SiM^r«2 8 8. 1 60 

nm. 7 1/^^-^^*2 3 2. 2 3 2 n m^/c«3 3 4 . 
9 0 0nm. AlM^r«3 9 6. ISOnm^rfflCi-S 

fiC!>h:^-*ii:S2 Smm©^ ^ Jl/^- (?LS«0. 5 10 

-s», —mo:^^ ^ >r:^m^^^f)^s 0 0 ± 
2 0 ofiiftsatcs^-r-sc ij&w^ ui^o 

[0124} ifJS«. ^M^O^^*^)^^T^ 1 0 0 
[0125} ^^•-7^^ ^JVri^'y ^-^-PT 1 0 0 or 

(a«SjfiS2 4 7. SeOnm)^?^. 7^0:^^U>W^ 
#Sr*$J:-ei. 9^-13^111(0. 1%K^WOO-^ 
U'i;A;^/XfiMBS) -C*€»o C<D/ce^>A#&aS (1 3 

mj^f-^wi^-r ^ ^ >^ JKD 3 mmmzm^i& <Lfc 

S^(LowVol tage (1. 8V) CDSS) Ccr 
[0126} ilJ^HOTKBCCfci. :/^Xvc[)SLti^K: 
T^o ^^-^^ ^MTi^'y^'^-PT 1 0 0 Orti. 

[0127} *^?acc4(Jl>r«. ^M^'C«-/>fX:^; 

-yH/^;i/*si. zw^^T'-^^mi.^xm^^n^ 

<^?&^ mt^. SiH^^r^l. 3V. TiJM^r^i 
1. 3V. Aim^-Viitl, 3W'V$>^y'-ii^m^^X 

[0 1 2 8 } CCDf^-^^TctC. h:^-CD3 timtLbl 

0 w m«T<DSiSffiHtc*jt:f 3 5 %lSKSfeUi6 5 % 

mimm^Z (3 5 -65) . SC/^:^-(D3^m^^± 

1 0 Mm«T<D&SfiHK:*jC:f ^ 7 0 %<ilB[S«±<D h 

(7 0- 1 0 0) ^SHl-r-So 50 
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[0129} >'^•-•r-^ d7;Ur:^^^1f-PT 1 0 

0 0 -c^s©>' X:^ V h u^Jwmis,stifc'S'^x(o 
[0130} ^mm^<D3mmmK^m$^(^±'f-^^ 

[0 13 1] '^X^. ^IRJITO 3 S«aEE<D«S^flJ ft 
[ 0 1 3 2 ] l5l«|cr)^iS-C. -7J^^>r>rf-i^r:^'5'-^1f 

[0133] RtB^S©*- Ffiii 3^1fimE<D^- K 

:^-C0Rffl^a3 MmJtO'l 0 Mm^ffl^T-Sg^M^ 
03Sffi«SE*3jt8?>-5, 

[0 1 3 4 } WJ;lti. v;i/^-<>-$;^r:^^>rif-rf# 

6n-5h:^-(DRti^S©^--Kfii;&S6um'C. ^'N^-f" 
^ i^JVT'T'y^^-PTl 0 0 0-Cf#6n-S^ll^<D 
3^1S^l£(D*-Kfii;&i5Vr^'5it^JCt*. RtB^S 
3/imBLO'l 0 /2m«. g^^M^<D3mffimflE2 . 5V 
Raf8. 3 3VCCffl^-r^4>cDi-r^o 
[0135} mtdmmf-'^t^h. ^^MT-(D3^1S^ 

^ . mj^mMm.^<o 3 ^4smE:^intB^s 1 0 u m^ta 

feLh 1 0 /2mtiT©©S«eHtc*$t:f-57^-t5f ) ^{^^T 

[0 13 6} ;>CK:. 3 /im«± 1 0 umUTowmm 
CCfe&:f -S^^Jl^CD 3 mWmK(0 7 0 %ffi^^es?)-5o 7 

mCD7 0%ffllr*^Q#S (Q= 0. 7 Xm) CC/JnS 
[0137} ^XCC. K^/S^ 3 S1SmE3&^ 7 o%fiiiy 

mi6 (x#) tc. mmmn^mmi^^m^ti^wm. 

T-03m«miI^^# (Y#) «:ortS(^0y^:7«:(^ 

fiSL/, coffc^sacDii^ffiiftiKS; 

Y= a • X* 



I 
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[0138] ^whtifcm^i&ijA&m^<DX(Dmt lx^ 

[0139] mmi)^sEx$>^i>(o<D^. ^(o^mm^m 

tmz (7 0- 100) 10 
[0140] $ ^mimmz < 3 5 

-65) »JWTO<fc ^ l>CUXJlitbi>„ 

[0141] ^mm^<o3§mms.ffi3 5%ffij«±*io 

e5%m&.rx^^mi^y=-^(fC-Di^x. mi^m^z 
(70- 1 00) ^^tb^mffcwmi^fcmmi&i&ibm^ 
(c. x<DmtLx^mmi'<D3mmmK^Rxvxnf^ 
n^Yomt. RXLfc^mm^(D3fmmm(iCMm'r 

<bcD^^^i6. c<om:^mm&m&m^(DX(DmtLx 
^m=f-(0 3mmmBEi:RAoxwf^ti^Y(DiMxmu 20 
fcho^mmtLxnmLf^o h^h^osssset^j 

^a-cKi/ytfeo^s^^^Bcc^jt-t -5»S!*ii^z OS- 
es) x$>^. 

[0142] ^m^t,c^i.>x\it. hi'-\mmL&^^ 

(03 amfe^±l 0 /imJ^TcDi&SffiH^S 0i*S%«± 
ffi-C 1 0 M m«±«:^ < <D3a^€:$tfig^tt. h 

S^J^fliTS um&rf. ftSmSS amJaTi 1 0 amfet 

nmmmic a o fm%iiLt(o h i- -ts^^^wr c i 

[0143] **?aK:*5l>r . h :^-©ttaSa[^^» 40 

'TJl.^l^.flf-- (=3->ru^-aS) ^«^©:&ffi-c»JS 

SjgS^ti 1 mMiti- h y A^fflCiT 1 %N a 

ciTi^mmiimmr^o fct?Lht. isoton r- 

II (3-ju^-if>fx>r-^:7 Y -^e?i^^'>'^•>^^:K) 

immx^^ho m^mtLx^t. Buia^^*^ioo 
-15 0ml ^(fC^imt oxi^mimM. l < « so 



#§82 00 3-2 8 0 23 9 

30 

r;i/+;U'^>Hf>;^;i/:7*>Kft^o. i^-SmiJn 

MtCSil^S5R«r2-2 0mgJm^-5o Ks^^rSSl/ 

[0144] :^mM(D hi^-iit. mimL^9^mm^m 
[0145] comwm^&^wmt. i w&'^omwL 

^i^S ;&^4--l 0 Onmr^-^Ci 

^^i'^mmtmm^tix\.^fxi.^m^^\t. vi'-o 

cc3^j:OSc^/ci6. ttzr^)a:>m±. m^wmo& 

(D«#14*5iaTL/. HftJ&^Hrtr 
ffiK^i^S»6 - 5 0 n mr*S C <!::«rsj: 9 L < . 

[0146] ^^iBtc^si^Titeaasta^aigjjc!) i 

^^PJcD^Wr 'Stu^-C V f> ^5^$ ti/c h :^ -COWM^ 

MML. hi'-n.i^mmfciimm>{tmmuxwtEiyx 
i^^^mskm^^nrnmo i ;^3&^^ i o o m&±wm 

[0147] ^^ft^^miiC^i^^xmiWL&^t^mM^t. 
tyvij(on^f)^imojmx$>^f)^. mmRzj^iy'j:^mm 
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[0149] myMmmcofmmtLxiit. ri-> 

•7^;^. Sa^l^t^y =J->»7:::.;^. i/i;n->:t-< 

4> . mmm^^mmi^{i>rj: < <h ex y ^ 20 

[0150] ±iB>'»;:3^>:t'<Mi. 2 5'ac;foC:f'5» 
tta[*U0-'2 00. 0 0 Omm^ /s(Dt><D36S, S6 
tCtt3. 000-^80. 0 0 0mm* /s<D*>C[)*i»* 

cc<fcD]KISt. K^^i^«^<burMM7&^^{bT^<Sf^3&5 

[0 1 5 1 ] fiefl33ns2xi;3->:*--r;i/iLt:«. 

[0 15 2] txU=i->^^;UCDiifflCD:^i£<!:Lr«. 
1; rJ - > :t >f ;U i ^ > ex :t: 5 + 1^ -^<7)^g^ti^ ffl 

i^-ci[Sil^Lrfe<i:c>L. *i«aS[tt^as»K ix y 3 40 

^^csasgtc $x u 3 > ^ >f j\^^mm$> ^i.^t^nit l «> 
[0153] t/';3->3f->r;KD«ras»^8iaiisirnF^ 

^SRJl OOSSgp^^tL/l^SOaSSS. 5fSU<»5 
-'2 0®SSB*im^o 

[0 15 4] 5x';3->:f>r;KDa5l^±iaiSHJ:0fe:i> 
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[0155] $/c**?iiK:*5Cir«ffllSiSi^i1'8SS(I«. 

«lt8a3a^»50©«ifflK:5x'7>^b^«B5*^ii^c 
{b-r ^±r!^K:jhF* 0 < Sin 

[0156] mmLm^mmmomm^t or 

A«||-®SJ£i Lrsxi;;KbSlS*m^v^y-;i/S 

n - >f ;utc J: «9 afflCci^ttOfSia* JBfiST C i 

[ 0 1 5 7 ] ^/c. *^H^031^m«. 
ffJ©^WS3&H:^-^tt<D0. 3-3. 0mm%T$>^ 

mt^. h-r-i&^mii^f^imLfcmmt^tLx^mo 
immL'T-nmrntiti. hi^-^»(oo. 5-2. 5 

[0158] :t:^mxmi^^hti^mkw^^t^mMu. 

BETmxmmLfcmmm,m(^j:^ibmmmf)^2 0-2 

5 0 m* /g<D4>CD:0W*l/< . 40--200m*/fir 
i:b^ffi®9J^^g^-hy-:/l (S^r-r:t^i5'Xtt 

[0 1 bQ]4^^tcmm^ni> hi^-n^f^^r^t^ 

u>3^^tx^<^H- ^yj.;^^^^^^^! ^j^ySibt^^^u 

[0160] X^U>^itm^flc(D;^^U>^>'-7-^ 
^tT-^r^^^v-i L/r«. tr-;l/ h;l/x>^ 

T^yiUKx5^;U, r^y;i/K:/5^^k r^y 
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^yu-h. x^u>yy n-;Ut?^dr4^ y 

1. 3-:/^>5^:t-;l'i^^^^yu-Hf<DJ:^:^cC— 

[0162] )^«^IgCD:^^Xfe^c&aS ( T g ) 
5 0-7 0-Ct?*^C<!:*iWieLt^ :^'^:^f£^,^.iaa 

[0 16 3] h:^-a^K:'7 5^^;^ 

rtt. i£»^^fiji<yx^u>. fi^fi^yi/Dfu 

1^ - h CI A v ^ X 3^ i'OfltlSJfegtf b*S^ ^7 

^ X : ^{ b7i< y X ^ u > y ^ ;^ fj: ^(DMJISj^f b*S 

y :^ y >®^j: ^co^^ftfliiSKS ; x f-r y ji^t 

F. :tw>f>sr5F. ^•5y>Kr 5 F&i'OfliiSK 
; y^uvt^xx-r-ry >Kr 5 F. x^u> 
i^x^p^y >Kr 5 F. x^u>fcrx^«^y> 
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F. ^+'y*>^u>tfxxf-r y >Mr ^ FJ&:i'cc>^ft 

iiiiSKtrXT^ FS. x^u>eX3Mx>f >er5 F. 

^=^^-y'-^^U'>i:fx:tu>r>^r ^ F. n. n' 

l/-<Jl/ri^fc:>KT5 F. N, N* -S^:^•^-Y;H2^^*V 
>Kr5 F>a:i'<D^fia«lfliI»Kr 5 F»: m-=^S/U> 

i^xxf-Ty>^T5 F. N. -v^xf-r y>^i'>f y 

:7i>^l/Kr^ F3Q:^<D7?#iS^t^xr ^ FS: xf^r y 
Tk^lgr; >7x^x^u>"^r ^ y;VKi^j:<i:©t^^;i/3^ 

>K*>^yy42y F3S:<!f(7>Bil»K<fc^ffir;bri-^i/(DSP 

6^1-5 1 Fa^v;US^W*r-2>^^il/xxf';Kb^i& 
[0164] $:^ig^*jc^r«. K-^ ^x^jgspl^ii 

1 oosfiauic*forsf*o< wo. 5-2os«sp. 
cfc»3»isu<«o. 5-1 sasascDKHrffli^^n 

20 

[0165] 2|E^tcfiM$n^ h:^-3aT';&iWr'Slf 

i¥#. x^ni^v^l*. rxy y^uu 
rx>>r;u-, y ^n^'rx>yy->, yN>if-fxa 

XO-, +:^i'yF>. •-<>t;^ix>>rxa-, a-x^ 
>*f;k h yr y-;w^>3s^*4. ^^rv^.. i^x 

30 [0 1 6 6] *|%5gcD^:^-«. e«7 9. 6kA/m 
«:*5C:t-5>aSib©3S3:05 1 0-4 0 Am' /kgrA-SfiS 

20-35Am^ /k C <h?&^ J: f^fi^^ Lt^o 

[0 1 6 7 ] 2[s:|%§BtC*jCir?KiS7 9. 6kA/mK:4B 
tt^l»fb<D5fi$*«S'rSSSW«TOiiO'C*'So « 

A# < L3&:i,>/c2?)^C^i?aJi#fe*ag©ax h ^fi< ffli^ 

S[+*^e>HiK[+kA/mrAf5. ts^BfiS^artrn^ 

9. 6kA/m (1 0 00x;bXf"t. F) W. 
mi 2, 6 kA/inCCfct:t^«{b0®3^«^L/Co 
[0 16 8] ^:^-<DfiB^iS7 9. 6kA/mK:4»t:f'58a 
{bcD^?>5^^±iBffiHJ: 0 €>/h$"r^€>i#^tc{i. SS^;^ 
50 K:j:^h:^-ffijt*lT^C<t?&5B!ii3&0. h:f-Ja^ 
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[0169] C(0^ ^ Y :^-^f#6^©<t 

[0170] ctihom^i^omm^Wit ur^. ^« 

7 9 5. 8kA/mTrfla«I«{b>&n O'-ZOOAm^ 
/kg. SlSSSfWl-l OOAm^ /kg. taSa:^?^^ 
1--3 0 kA/mr&'2»fe(D:)&iJff^L/<ffllie>n'2»o C 20 
n6(Dfiai*ft«JlS#ffi8il OOHSSBCC^fU, 2 0-2 

[0171] *|fe|gtC*5lirfiBEtth:^-(D^«^fc©?»S 

liSjMSfc'jtt V s M p- 1 - 1 0 (m^mtt 

») *fflC>-C. 2 5 "COmKir j1^aBfiBEiii7 9 . 6 k A 
2 5 •CCD^Stcri1-SBfi8iS7 9 6 k A/mrifl^-T 
[0 1 7 2 ] ^/c. ^^?g«:*JCir 10 0^ 30 

5^^>A>'^•X-2 0 0 Jrf ^^5^A:f>©&s©^}fjgtta«:*f 
■rS»8R^«S:»&Si»*fffl'C. 2 0-1 OOmC/kgt? 

t4h:^-(D 10 0^ viyA^^:^-2 0 0 v->A:tXD 

OmC/k gr^$>^Cti^ttft^ LlK 
[0173] *ll?9CC*$t:r-5 h:^-<DeS«ma<09J^ 

s^S'i^-r^ggcDi^^ar^'S. 2 3'c. ta*fss6 
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5 m^\t. Y-r-o, 5 gcc^ia^^ y r9. 5g) 

©tg-&iB5^ 5 0 - 1 0 Om l©gS(DJj<';x^U>SiO 

fficcAn 1 0 0 [iijs«*r ;*:iit*. sec 5 0 0 y ^ 
^(7);^ ^ y - > 6 3 -S^JliJtosiJ^Sse 2 kibu 

(g) i-r^o ^xecpR^itsei (^&<<h*>isj^^6 

llfi^gp#6 6^^SUTX^ti-(DEE^;^2 4 5 
OPaiT-So C©«Slr^» (iKJl49fa> 

(^juh) i-r-So cere 8«r3>f^>it-r^>os 

S«rC (/xF) i-r^o iS/c. KgiSOiHSSS^ttO 

h:f-<DSSSmS (mC/kg) =CxV/ (Wl - 
W2 ) 

[0174] =^^vi^^iym>mmm^mMm^i.h^^ 

A-f h h3&i'<5r>H»r>^^*:? A^, 

RZ:; C n 6 (DSfH»-C^ A^^CDit ^ A 

U::^f^>K. ^-^y^K. 

s;^:2r;l/*f>':^X;j<U- FS : ifr::^V^l^it^. 
-/-Mt^^o cn6*#l4-C^lHi2a®tU:ffl^1± 

r>-=t^'^AS7&w^u<ffli^^n^o ^/c-«^ 

[0 175] 

[^bi] 



(20) 
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1 



CH- 



=c 

COOC>>H4N 



(1) 



[0176] q^fcCTIB^* (2) xmt>iti^it^^ * [0177] 



2^ 




(2) 



[0178] [Si*. Rl. R2. R3. R4. R5. ^ 
<«*a^CDr U-^US^^To R7. R8. R9«. 

«sK>r:t>. mm^^>. {^^m-(^>. ^Am-i^t 
[0179] */c. V'r-^'nM^'&ttcmmt^h(ot^ 



[0 18 0] ^/c;^tcn^i//c— (3) r^tjsn-s 

[0181] 
[{t3] 



Ax — N=N ^Ar 



<3) 



Ca;*. MH:E{ft*i&*JR*^t>U Sc. Ti. V. Cr^ Co. 

Ni. ¥ emtf^rnvf^n^o AT\±7^)—)vmxtb^. 7x= 

"5"© ] . » 
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[0183] *^(ri». ;*(3!>— «3S (4) KItSO/cSS 



.11 ' . • 
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tLxiitykm. r)vtfv^m. T>^:^^j^. n^mmr 

[0 18 4] 
[{k4] 



(4) 



Fe, Zn, AI^ SI. ^f3i^ifim\f^tt^^ Att . 







. - • • 



R 





^- A « i^tife LIS fef & n*, 

■ o 

Ztt — O— Xl± — C-O— T<feS-.] ... 



[0 18 5] mmM'm\^\'^-^^-m^^k^-nmt.\, 
ifi^h. cHhcymmsmmm^mmthxkt. mmm 

MLXO. 1--1 0®«gg. i:0»*L<«0. 1^5 

[0186] ^^m(fcm^ h-^-ni^^mi^r^tfC^^fc 



[0187] mwm(^J::^xh'r-i&^^m^'r^m^ 
(icm^^^ti^mm^stuxitt. m^Li^m^mtux 

9- {.m^lSaMm^) : • n . (Bus 
sttS) ; TEMMfflumua :TE 
X-*4S«« (H*t?»mtl^) :PCMS3R«(rfeM 

50 OiSf^ttS) ; -'^'>>'^'U--^+1^- (WF^Mtt 
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^ ^i^:7T -fr--. x-^T^^ ^ ^i5?^t/:7T >fr-- (-fe 

(ATP) . TS P-fe>'^•U-:$^ (^y:^9^^ 
Si) ; YMv>f >;u:^-^ h (^iH^liSJ) 6 

(^-Ji^Xlga«{) ; 5^D^>7^-* («R^1± 

[0188] *^§8t?ffli>e>n-5>s«#&«-^^aft5<b 

Kfb^uA^^ci') . mm (Mit^^mt^t) . gj^bJia 
(2) »s>j: wm^hmfm^ (4<';>'-^{bfcr^»;7^ 

CO 18 9] cneggjUnJRKi. h:^-5&-f 1 OOSfigp 
CC*tL. 0. 0 5-1 0MSgP?&m^6n, if?^L<5i 

0. i-5Sfias3&^fflc^6n-So cneaianffja. 40 
[0190] :^mm(o vi'-^m^^hmm^wim&dc^ 

[0191] 1 m^jm^mi^ or«. m^v-r-^m 

f&Os h:^-fflNFtti5 0-5 0 0am<DfflK*WUr 
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fiSt* ifiR5*i^3i«:sra«:aflar&ci3Cr5if*i/t>o as 
[0 19 2] 2i&^mmf^mtLx\tt. ^m^^hi'-m 

CHJ^SS&^:^-^. IHSt^i^Sl 0-1 0 OMmCD+ 

•^yr%i/99~20/80(Dit^ r s-^ vfczm^ 

»±i^^hi--tm»tmMLxmi^t3 0 0 um&rf 
(Dmm^^oxM\^'ri>mmmnf^±(chi'-n^^^ 

[0193] ^mM<o hi^-^mi>^mmBfsmm(^id 
iif^m.w:^mtLXJtt. ^mi ammm ^/M^r h 

[0194] ^|%B^^*5C^r. S^Xfi^^^^tc J: 

ho 

[0195] jE/c, *ife?a«:*5i^r, tsm^^tmWA 
[0196] mm{^tmmi^i\i^xi^n^^^^m 

Mi£^xe-C«. fe^#S<D^SgE^iLr{i«IE2. 
9 4^-9 8 0N/m^b'SCi?&5Sf^L/<. ^OSf^L< 
« 1 9. 6 N/m'-4 9 0 n/mXi$>h. KWI2CD^ 

Sffi*3&5±ia«H<fc 0 fe/h 3 -r ^ ^ i . e^«<Diasi-r 

^^ffi(D^{b^h:f--)e^^^«^fg#. ^MtLX 

[0197] Stti£¥Xgw:*$t:f br. 
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©ate J: ^Si^tt'r*^ C i*5Sf * O < Mt^o 
[0198] l£^a--^'r<30»* L.l^l£^:^n-fe;^^ft: 

mr*9. ,fc«5SffSl/<«l 9. 6N/m-'294N/ 10 

[0199] nmi^:fYLx^mmi^(^^w^^^^m 20 
jMviit. Bm^ti^mMmmt±o. 2^±iokv 

[0200] 

EB^ 5 n S 4) <D t? » i^j: I i o 

[0 20 1 ] <miimi>i^mmmtLX7.^\y:y-T 

^ (f-ti>^3^S3. 27J) lOOmSgP. «fe^J<b 30 

h (iSig7 9 5. 8 kA/mTrfiaSJ® 
{fc*^8 5Am' /kg. glSm3&^6Am» /kg. fa 

miiMisiffi) 2Sfigpso'Ji<»;:/pf u> im^m) a 

[0 20 2] f&6n/cSf[«9»p°D*=Jr>yia« 40 

^D/cfflta (ai&»D°DaAs©tt3 5ss%) mm 

[0 20 3] h-r-n^i^G 8. smm%ifC)ftu. m 
is^&iF'f^mmt oxm 1 tc^-r a - 1*1.2 

[0 20 4] f#6n/ch:;^-l*. 50 
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SBEL/ciC^. »a¥^S[S«7. 13/imr«>o 

/c. tf6n^ft^e^:m?&^6 1«. 3/im«± 

1 0 u mttroeSilHCC 9 5. 1 »m%(D hi^-^f- 
«r^WL. 3Mm7fcjaS (2 MmJ^:i±) ©ttSffiffltcO. 
8tta%(D h:^-3a^*^Wb. 1 0 /imJy± (6 0 a 
m«T) CD&S®HCC4. 1 h :f 

[0205] S/c. h:f-l«:. vjU5^>f^-t^r:^^ 
[020 6] ^6^. ^:^-l *. >'^•-'r*-/ ^;ur:^5 

-<if-PT 10 0 0 (m^mmtm) ^mi*^fc:fjmx. 

iJC cfc ■orf#6n'5*«?BCCfi&=b'Sfii^:«5 cc^ 

■To 

[0 20 7] miSOU-lf-:/*; >3f-LBP-9 5 0 
M^4 0ft/^<b3:c^cl:^CCxe-Kr ':^:/L. h 
tifch:^-l*1 5 5 0gAti. 37Jt5ca)jSOiIL/:/U 

[0208] JWT^ y > vm^oywmmc^^>xm^ 

[0 20 9] (a) H^iSS 
1708 (4 0-5 OftS) Siyf377«CC[)raii^7^U>hr'> 

hr»i?hL/cit5cBCDiii«tffia[tcj:0iF1ffiOirc. j^a. uD 

^6(cin-r, 3^c*5. ^6«c[)Sia-^». -en-enwTo 
^-r ^fc^^+^rmmm. (1.4 ot(±) 
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